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MODERN UP-TO-THE MINUTE RADIO 
AT TREMENDOUS PRICE REDUCTIONS 

Now, as never before, are you able to buy real radio values at astoundingly 
low prices. Never before in our many years of experience in radio mer¬ 
chandising, have we been able to offer such real values—on such quality 
radio merchandise as you will find presented in this catalog. No matter 
what your radio requirements may be, you will find them offered in this 
large 168 page catalog in large variety. Dealers—set builders, and radio 
enthusiasts of every nature should have a copy of this remarkable catalog. 

BUY NOW AND SAVE—PRICES ARE DOWN 

If you have planned on buying a new radio set—or if you contemplate 
replacing your old receiver with one of the new screen grid types, send for 
this catalog immediately. It will show you the way to substantial savings. 
Prices are down to a new all time record. In the large assortment of 
receivers shown, you will find just what you have been looking for—sets, 
accessories, kits or parts at lowest prices. 


KCHECK 
THESE RADIO 
VALUES FROM 
OUR 168 PAGE 
FREE CATALOG 


EVER YTMitXG 
MS RADIO 


NEW AUTO RADIO 


MIDGET 


New Midget 
Radio 

A modem screen 
prid Midpet Re¬ 
ceiver with ap¬ 
proved five tube 
Circuit. 

31 


Here you are offered 
one of the season’s 
most popular types of 
receivers. Housed in a beautiful walnut 
midget cabinet, complete with five tube 
chassis and speaker, it is an outstanding 
value at the low price quoted. 


THENEW8TUBE 


SCREEN GRID SETS 


Now, vou can enjoy 
your favorite radio 
programs as you dri ve. 

This new Roamer Auto 
blazes a new trail in its ap¬ 
proach to perfection in circuit 
design. 

Music as You Drive 

No need to miss your favorite 
program while you drive. Spor¬ 
ting events, news flashes, symphony,_ 

opera—all are available to you with this new 
Roamer Auto Radio. Concealed installation with 
remote control. R. C. A. licensed chassis. Uni¬ 
versal brackets simplify installation in any car. 
Its many special features make it an outstand¬ 
ing value. 


Modern triple 
Screen Grid 
Receivers in 
beautifulcon. 
soles equip¬ 
ped with gen¬ 
uine Oxford 
Dynamic 
speakers at 
sensational ly 
low prices. 
Values that 
will astound 
you. 


YOUR 

.PRICE 


$IIO 


m 

168 PACE CATALOG FREE / 


The receiver illustrated 
above is a representa¬ 
tive value from our 
catalog, beautiful wal¬ 
nut console, dynamic 
speaker with R. C. A. 
licensed Screen Grid 
eight tube chassis. A 
splendid value. 


WRITE FOR YOUR COPY TODAY 

Write for your copy of this remarkable catalog today. 
See for yourself the unusual values that are offered. 
It lists over a thousand bargains, including such popu¬ 
lar items as battery-operated receivers, super-heter¬ 
odynes, remote control, electric time-switch receivers, 
phonograph-combinations, coin operated receivers, 
along with a remarkable variety of consoles, dynamic 
speakers, tubes, accessories, etc. No matter what 
your requirements may be in radio, you will find 
them listed in thi9 catalog. Don't delay. Clip the 
coupon and send for your copy today. 


EVERYTHING 
NEW IN RADIO 

Dealers, Bervice men. set 
builders and radio enthusi¬ 
asts everywhere should 
have a copy of this catalog. 
It is a veritable encyclope¬ 
dia of everything that’s 
new and worthwhile in 
radio. Send for your 
copy today. 


ALUEDfRADID 

CCRPCR XT ION 

711W. Lake Street Dept, r-s Chicago 


FREE CATALOG COUPON | 


Chicago 


wssesSS?**’.. 

bothered by personal calls. 


Name 


Address 






























January, 1931 


RADI OCRAFT 


385 



We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 


G ET into the rich field of Radio via the training 
school that supplies big Radio employers with 
their new men! The Radio Training Association 
of America has a standing order from radio trade 
organizations, large manufacturers and dealers, 
for members qualified for full time work at 
splendid pay. 

So great is this demand from Radio employers 
that positions offering good pay and real oppor¬ 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 

Special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are 
needed now to service the new all-electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged its course to enable 
you to cash in on this work within 30 days! 


Would you like to work “behind the scenes" at 
Hollywood, or for a talking picture manufacturer? 
R. T. A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R. T. A. men to the top. 

Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand—why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 


Mail Coupon for No-Cost Training Offer 



Memberships that need not—should not—cost 
you a cent are available right now. The minute 
it takes to fill out coupon at right for details can 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands — and can do for you. 
Stop wishing and start actually doing some¬ 
thing about earning more money. Fill out the 
coupon and mail today. 

Radio Training Association of America 
Dept. KlA-1 4513 Ravenswood Ave., Chicago, Ill. 



Fill Out and Mail Today / 


Radio Training Association of America 
Dept, rca 1 4513 Ravenswood Ave., Chicago, 111. 

Gentlemen: Send me details of your No-Cost Training 
Offer and information on how to moke real money in 
Radio quick . 


Name 


Address 
City 
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"Midget" Radio Sets.. 
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SERVICE MEN'S DEPARTMENT: 

'Hu* Time Element in Servicing... .Bv John E. Rider 
Loaves from Service Men's Notebooks 

By Radio-Ckaft Rentiers 
Operating Notes for Service Men .By Bertram M. Freed 
The Service Man's Open Forum. 

Radio Service Data Sheets: 

No. JW—Victor Micro-Svnehronous 

"RK-sr.:. 

No. ill —Silver .."WiA" Suj>er Chassis anti ‘M2A" 
Power Pack . 

“If I Manted to Make Money in Radio, I'd- " 

By .1. B. Straughn 

“Breaking In" to the Service Business 

By Ralph Mellon 
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New Radio Applientions—Great and Small 
A Musical Instrument of a Trillion Tones 

Bv Arnold Eesti 

New Radio Devices for Shop and Home. 
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A Review nt the Midget Receivers—Inside and Out. .. 
Tone Control Design for Your Radio 

By (\ II. \Y. Nason 

Tone Controls in Commercial Radio Sets 

By R. 1). Wash Ini me 

Suggestions for Dynamic Reproducer Installations 

By H. G. Cisin 

1 he Progress of Television Technique. 

RADIO CONSTRI CTION AND THEORY: 

Making a Microphone for Home Recording 

By Michael Blau 

Matching the Wheels Go Round. By Leo Brains 

Radio-Craft Kinks . 

An A.C. Short-Wave Receiver with the “Automatic 

Tl,,l|,r " . By II. 1. Hurley, WfiCKS 

The Hows and Wliys of Push-Pull (P.,rt II) 

By Edgar Messing 

Constructing an All-Wave Superheterodyne 

By R. William Tanner, W8AI) 
Radio-('kait’s Information Bureau 

List of Short-Wave Stations of the World. 

Short-Wave Notes . 
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In Forthcoming Issues 


TELEVISION AND SHORT-WAVE RECEIVERS PROM 
I HE SER\ ICE STANDPOINT, by John F. Rider. From 
the experimenters who made their owii apparatus, and learned 
its peculiarities from the baseboard up, we are coming to 
the point where the public wants to look and listen in. It 
will add another problem to those which the Service Man 
must meet; and this article will deal with the subject in a 
practical manner. 

A LONG-WAVE CONVERTER, by Clyde ,T. Fitch. Short¬ 
wave adapters have introduced a new world to set owners. 
At the same time, it must be remembered, most of the 
world's really high-powered stations are above f>00 meters. 
A device which will render them available to the enterprising 
listener, at little expense, will be described. 


AHOMIvM\DK SLIDE-WIRE BRIDGE, by A. W. Bonser. 
ibis device, which applies familiar devices to the measure¬ 
ment of resistance, is very simple; and the labor of calibra¬ 
tion and computation has been verv much shortened bv the 
provision of a proportional scale. Such equipment, with a 
few standard resistors—which may be calibrated from one 
known value—should he on every radio man's workbench. 

CH \R \< PERIS! ICS OF TCBl'.S. A graphic studv of tube 
properties -especially that important one of mutual con¬ 
ductance—showing different tube types. In addition to this, 
much practical information on the constants required in tube 
operation will appear. 1 

And many other practical articles for the Service Man, the 
Set Builder and the Experimenter. 


date: Its subscription 1 price \ “$2^? per" '?* r , flfl /ln°*CalltlJTJd Kr*JBn"?oimJ In ieVn'u!il!i! 0n ?r "un^Inii^riJfitnor C °”i> fht *"1 mU3t " 0l b * 
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Get Into One Of These 

BIG PAY FIELDS 


All practical work on real 



Amazingly Easy 
Way to Get Into 

ELECTRICITY 

Don’t spend your life waiting for $5 raises in a dull, 
hopeless job! Let me show you how to make up to 
$60, $70 and even $200 a week, in Electricity—NOT 
by CORRESPONDENCE, but by an amazing way to 
teach that makes you a practical Expert in90days! 

Learn Without Books in 90 Days 

No Books! No Lessons! You learn by doing actual electrical 
work right here in the Coyne Shops. You are trained on 
huge motors, generators, switchboards, transmitting sta¬ 
tions, power plants, auto and airplane engines, etc. You 
don’t need advanced education or previous experience. 
You qualify for real electrical work in 90 days! 

Earn While You Learn 

Don't worry about a job! You get FREE life-time Employ¬ 
ment Service. And don't let lack of money stop you. If 
you need part-timework to help pay living expenses, I’ll help 
you get it. Coyne is 31 years old. Coyne training is tested. 
You can find out everything FREE. Just mail coupon below 
and I’ll send you my BIG FREE ELECTRICAL BOOK, tell¬ 
ing all about jobs—salaries, etc. This docs not obligate 
you. Just send the coupon below! 


Student working on Television 
transmitter in 

Coyne Radio Shops 



Learn RADIO 


TELEVISION 

TALKING PICTURES 

Every branch of Radio is calling for trained men! 5,000 Serv¬ 
ice Men needed at once. Big call for Wireless Orators, 
lx)th at Sea and in the Air. Many jobs open in Broadcasting 
Stations, Talking Picture and Sound Experts in great demand. 
And now Television is on the way! Soon there'll be a de¬ 
mand for thousands of Trained Men in this one branch alone. 

Say “good-bye" to $25 and $35 a week —get into Radio, 
where thousands of jobs are open, paying $60 a week and up. 

NOT BY CORRESPONDENCE 

By Actual Work — $n 8 Weeks 

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS 
OR CORRESPONDENCE, but by actual Radio work on 
actual Radio equipment—on scores of Radio receivers, huge 
Broadcasting equipment, the very latest Television transmit¬ 
ters, Code Practice apparatus, Talking Picture and Sound 
equipment, etc. No experience needed. You learn all 
branches of Radio in 8 weeks. 

Free Employment Service 

After you graduate. I’ll help you pet the Radio Job you want—and if you 
need part-time work while at school. I’ll help you get that. too. Coyne has 
been training men since 1899. Let Coyne train you for a BiR IV Radio 
i Job! Mai) coupon below for a copy of my TUG FREE RADIO BOOK, telling 
all about Radio, Television.Talking Pictures. Wireless, etc. This costs you 
nothing. Juet mail coupon below. 


MAIL THIS COUPON FOR BIG MAIL THIS COUPON FOR BIG 

FREE ELECTRICAL BOOK” FREE RADIO AND TELEVISION BOOK 


H, C. LEWIS. PRESIDENT _ _ 

COYNE ELECTRICAL SCHOOL, Dept. 11*81 
500 South Paulina Street, Chicago, Illinois 

Gentlemen: Please send me your big Free Electrical Book with 151 
illustrations. This does not obligate me. 


Name . . 

Address . 

■ City . State. 


H. C. LEWIS. PRESIDENT 

RADIO DIVISION, COYNE ELECTRICAL SCHOOL 
;oo S. Paulina St., Dept. II-sH, Chicago, •••■ 

Gentlemen: Send me your Big Free Radio Book and all details of your 
Special Introductory Offer. This does not obligate me in any way. 


Name ... 
Address , 
City . 


State . 


I 
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It roailra stln*: Star inns offer fascinating jnli, 
paying from $l,8(in to $3,mm a yeiir. 



Dneiatini: mi !m:inl shin cites ymi world *u Me 

lia\t*I wifi.. mi 1 1 a salary of $S*i to 

fJun a immtti be. Mis. 



S|iait* time set sen icing Is baying N. It. i. 
men $2l»n to ti.nim a year Tor their .%imre 
time. Earning* hecln almost at once after 
enrolling. 



I nMiineri-la I I, ami Stations are 1 icing niicticil 
w*r.\ rani illy In our leading cities. Trans- 
Uecjinli telciiliiiny offers many jittiai'the jolis. 



Radio fartorles employ thousands. Salaries 
for well trained men range from $1,80(1 to 
$5,000 a year. 


Suited 


Take your pick of these 
fine Big Pay Radio Jobs 


You have seen how the rnen :iml ynimg men 
who got into the automobile, motion picture 
ami other industries when they were started 
had the first chance at the key jobs—are now* 
the $5,000, $10,000 and $15,000 a year men. 
Radio otTers you the same chance that marie men 
rich in those businesses. Its gruwth has al¬ 
ready made men independent and will make 
many more wealthy in the future. Its amazing 
growth can put you ahead too. I>oift pass 
till this opportunity for a good job and future 
financial independence. 

Hundreds of $50 to $100 a week 
Jobs Opening Every Year 

Radio needs more trained men badly, Why 
slave your life away for $25 to $40 a week in 
a no*fnture job when yon can get ready in a 
short time for Radio where the good jobs pay 
$50, $60, $75 and $100 a week? And many of 
these jobs can iptickly lead to $150 to $200 a 
week. Hundreds of fine jobs are owning every 
year for men with the right training—the kind 
of training I’ll give you, 

I Am Doubling and Tripling 
Salaries 

Where you find big growth you always find 
many big opportunities, I am doubling ami 
tripling the salaries of many men every year. 
After training with me only a short time they 
are able to make $1,000 to $3,000 a year more 
than they were getting before, Figure out for 


yourself what an increase like this would mean 
to you—the many things that mean so much in 
happiness ami comfort that you could buy with 
an additional $1,000 to $3,000 a year. 

Many Make $10 to $25 a week 
Extra Almost at Once 

The day* you start I'll show you how to do 
ten jobs com moil in most every neighborhood 
that you can do in your spare time. I’ll show 
you how to repair and service all makes of 
sets and do many other jobs all through my 
course. I'll give you the plans and ideas that 
are making $200 tn $1,000 for my students while 
they are taking my course. G. \V. Page, 107 
Raleigh Apts., Nashville, Tetni., writes: “I 
made $935 in my spare time while taking your 
course.” 

You Have Many Jobs to 
Choose From 

II road casting stations use engineers, operators, 
station managers. Radio manufacturers continu¬ 
ally need testers, inspectors, foremen, engineers, 
service men, buyers anti managers. Shipping 
companies use hundreds of operators and give 
them world*wide travel with practically no ex¬ 
pense and a good salary besides. There are 
hundreds of opportunities for you to have a 
spare time or full time Radio business of your 
own. I'll show you how to start one with prac¬ 
tically no capital. My lxxik tells you of Other 
opportunities. He sure to get it at once. 





£400 a Month 

4 ‘I spent fifteen years as 
traveling salesman and was 
making good money hut could 
see the opportunities in Radio. 
Believe me I am not sorry, for 
I have made more money than 
ever before. I have made more 
than $400 each month and it 
really w*as your course that 
brought me to this. I can't say 
too much for your school." 

J, G. Dahlstead, 

1484 South 15th St., 
Salt Lake City, Utah. 


£800 in Spare Time 
“Monty eotthl not pay for 
what I got out of your course. 
I did not know a single thing 
about Radio before I enrolled, 
hut I have made $800 in my 
spare time although my work 
keeps me away from home 
from 6.00 A. M. to 7.00 1*. M. 
Every word I ever read about 
your course I have found 
true.” 

Milton I, Leiby, Jr., 
Topton, Pa. 


Seldom Under £100 
a week 

“My earnings in Radio are 
many times greater than I 
ever expected them to he. In 
November X made $577, Decem¬ 
ber $645, January $465. My 
earnings seldom fall under 
$100 a week. I'll say the 
N. R. I. course is thorough 
ami complete. You give a man 
more for his money titan any¬ 
body else.” 

E, E. Winborne, 
1267 W, 48th St,, Norfolk, Va. 
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Clip and mail NOW for 

FREE INFORMATION 


for 


Bfgpay 


I will train you Al HUMt 

free book gives facts and proof 


1 Will Train You at Home in 
Your Spare Time 

Hold your job. There is no need for 
von to leave home. I "ill train you 
quickly and inexpensively during >our 
spare time. Non don t have to l>e a 
high school graduate. My course is 
written in a clear, interesting style 
that most anyone can grasp. I \\ give 
you practical experience under my .-ib-iO 
method of training—one-half from le A 
son 1 looks and one-half from practical 
experiments. When yon graduate yon 
won't have to take any kind of a job to 
get experience-—you will lie trained and 
experienced ready to take your place 
beside men who have been in the field 
for years. 

Television and Talking 
Movies Included 

My course not only gives you a thor¬ 
ough training in Kadio—all yon need to 
know to get and hold a good job—but 
also your chotce without extra Charge, 
of any one of these special courses: Tele 
vision. Aircraft Radio. broadcasting. 
Commercial and Ship Kadio Stations. 
Sound Pictures and Public Address >ys- 
tems. and advanced Radio Servicing and 
Merchandising Non won t l»e a ' one 
job man when you finish ni> course. 
You'll know how to handle a job in 
anv one of Radio's 20 different branches 


Then i« when f will step in and help 
yon find a job through my kmployinent 
Department. Ibis Knipluytnem >ervice 
is free of extra charge loth t»i you and 
the employer. My Kmplnyment Depart¬ 
ment is getting three times as many calls 
for graduates this year as last year. 

Your Money Back if Not 
Satisfied 

Non do not risk a penny when you 
enroll with me. I will give you an 
agreement in writing, legal ami binding 
nt*>n the institute, to refund every j»enny 
of your money njion completing my 
course if you are not satisfied with my 
Lessons am! Instruction Service. The 
resources of the X. K. I.. Pioneer nnl 
World’s Largest Home Study Radio 
training organization, stand hack of this 
agreement 

Find Out What Radio Offers 
You—Get My Book at Once 

One copy of my valuable lmok "Rich 
Rewards in Radio' is free to anyone 
interested in making more money. It 
tells yon where the good jobs are. what 
they pay. how you can quickly ami easily 
fit yourself to get one. Flic coujion lielmv 
will bring von a Copy. Send it at once. 
Your re<|uest does not obligate you in 
anv way Act NOW. 


give You 8 Big Outfits 

_of Radio parts for a 

home Experimental Qihomtory 


Non Can build over 100 circuits 
with the outfits I gne you. Von 
learn from actual experience 
about \.C. Screen Drill Circuits, 
push-pull amplification and the 
other features in modern sets. 

N on work out with your hands 
the principles, diagrams and 
circuits you learn from my 
lesson 1 »o<)ks. N on get as 
much practical experience 
under this unerjualed 
method of home train¬ 
ing. in a few months, 
as the average fellow 
gets in two tn four 
years in the field 


J. E. SMITH, President 

National Radio Institute, Dept. 1AX 

loth 8i U Streets, N. NX ., Washington, D. C. 
Dear Mr. Smith: Send me “Rich Rewards in 
Radio." Tell me more about Radio's opportunities 
tor good jobs and quick promotion: also about 
your practical method ot Home training 1 un¬ 
derstand this request docs not obligate me and that 
no agent will call on me. 

i\ 7 a ihc .-. 

. b/r ii t ss .. 

City . State . 


of opportunity. 

Lifetime Employment Serv¬ 
ice to All Graduates 

When you finish my course you won't 
he turned loose to shift for yourself. 


J. E. SMITH, President 
Dept. 1 AX 

National Radio Institute 
Washington, D. C. 


H A. Wilmoth, 
Sparks-Withington Co., 
Jackson, Mich. 


r 

i 

i 

i 

i 

i 

i 


Salary Three Times 
Larger 

" Before I completed your 
course I went to work for a 
Kadio dealer. Now I am 
assistant Service Manager ot 
llic Spark s-With ington Com 
pony. My salary is three 
limes what ii was hefore tak¬ 
ing your course. I could not 
hr.vc obt: itier! ibis position 
without it I owe my success 
to X. K. I. training.” 
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THE BIGGEST RADIO VALUE IN AMERICA TODAy I 


Official 

RADIO SERVICE MANUAL 


and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 


N '-Vhk in the history of radio lias there ever heeu 
published a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 
is a veritable encyclopedia of service information — worth 
several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 


HUGO GERNSBACK, Editor | 
CLYDE FITCH, Managing Editor | 

there is any record, manufactured since 1927 , and many 
earlier ones. 



Antennas 
Amplifiers 
Automotive Radio 
Condensers 
Detectors 


Eliminators 

Meters 

Power Supply 
Systems 
Tubes 


Radio-Phonograph 
Equipment 
Resistors 
Short Wave Sets 
Speakers 


ONLY 

$750 

A COPY 

Over 1,000 Illustrations, Diagrams, etc. 

352 Pages — 9 by 12 inches — Weight 3 lbs. 


GERNSBACK PUBLICATIONS, Inc. RC.1J1 I 

96-98 Park Place, New York, N. Y. 

As per yotir special offer. I enclose herewith $3.50 ! 
for which you arc to semi me, postpaid, one copy of I 

the OFFICIAL RADIO SERVICE MANUAL. j 

Name . . I 


MAIL 

COUPON 

TODAY! 


You simply cannot realize what a tremendous 
work this is until you have held a copy in your 
hands and have gone through the 352 pages . 

What They Say 

NOTHING CAN COMPARE WITH IT 

« tVf./T** 1 '? 1 " ,y , * u,,v «f lllf OFFICIAL RADIO SERVICE 

} . . I* would lie good fur I think you 

know mot h a* tiny of iliem what tin* avertigt* nullo man 
wants, hut I II wager nut very many expert "l t« n“eh? ! 

Tai/'r M,,i, i ra * ,e VI ,h ' s m “ v 1 ,hink Tint deserve a l,„ ,,f 

,c . 11,1 first to pnt uni a real servlee manual 

that the amateur ur profess Inn a I ran make good e\ erydav ii*e 
, s wwd prarfhai hook and one that e\erv servlee man 
will he proud of. E. |> HANA, MIHi. 

BEST BOOK IN THE FIELD 

I rreelretl your hook OFI-'IUIAL RADIO SERVICE MAXI* 
oJi . 1 / n<1 .! f xi 1 ' wt th0 Uf ' x htMik I hate found in tills 
field of radio. Ann are well justified In that thU Is the 

K id \ 1 ,,m il11 M,p *>"**<■<* P'uralble 

in the puhll.sltlug of tuture Imtiks on radio wlil.h are sure of 

nmi u'YY'V 11 HKOWN. ftrrnvii Radio Sen lee. 

DU« Itiieklugham Street. Tuledo. Ohio. 

♦ , WORTH A GREAT DEAL MORE 

Reeehetl your ropy of OFFT<*| AL RADIO SERVICE M\\T\L 
ami mu greatly pleased with same. It |s worth a great deal 
ArMngton" N’! ~ J,AU,,U ' AMSl’IKU. 41 Rutland AtV. 

“SHE IS A BIRD** 

-.I' oit’i'o?'": k S£ 

extremely pleased 

it . 0 v k .w ,e * lw the OFFICIAL RADIO SERVICE 

V, a - m i. 1 ?'. n . «*\"eni.dv plea ed with it KDW. JOHN 
SMITH, .1.14 E. 2'illi St . Erie. pen mi. 

A VERITABLE GOLD MINE 

I reee yed the OFFlCfAL RADIO SERVICE MANUAL I 
ain well pleased. It K a writable gold mine fur the Si-rvlra 
Man. KltJKXE Itl.VFORD. Arkttn^ njy Kan,ns 

MAGNIFIQUE 

fiTvr M ^t/T'xt of ..111° radio servhtk 

n rt’V ' AI V « «■' m. Uo . is w,, at V,HJ ‘ i,fl him Mag- 
nifliliie. KVMUlsIte! A timely aid for the Inmlded sett 
Thanks.—K. DOME. 11 IS W. Dattphln. Philadelphia pi 


Additional service data for new receivers, as they appear 
on the market, will be supplied at a trifling cost so that the 
Manual might be kept up-to-date at all times. But that 
is not all. 


Service Information 

The OFFICIAL RADIO SFRVICK MANUAL contains 
a comprehensive instruction course tor the Service Man, 
giving practical information from every angle on how to 
service the set. Here are only a small number of the 
articles mentioned: 


For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of which 
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City . State 
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“Midget” Radio Sets 

By Hugo Gernsback 


A NOTHER minor revolution in the radio industry 
has occurred, during the past few months, on the 
^ appearance of the so-called “midget or mantel 
radio sets. We started out with rather small 
sets during the years 1923 and 1924, when the table 
model was popular, and before the console had arrived. 
We are now going back to old times; but going the old 
style set one better by making one still smaller. I uriously 
enough, the first table model was of the five-tube vari- 
etv while the present mantel sets are mostly of the five- 
tube variety as well. History, it seems, is repeating 

itself. f . 

Many people, in the trade and elsewhere, are of the 
opinion that the popularity of the mantel set is due to 
present economic conditions; because it seems that, at 
the present time, the mantel sets are far outselling the 
more expensive models. One manufacturer alone, 
within a short season, has sold over 150.000 of these 
mantel sets; and there are a number of others who are 
doing as well and even better. This seems to prove the 
popularity of the midget type. Hut. so far the economic 
point is concerned. 1 do not think that we should stress 
this too much. Either a family wishes to get a radio 
set or it doesn’t. If they do. the great majority buy on 
the installment plan, anyway; and. inasmuch as the pay¬ 
ments are reasonable, the chances are that the tempta¬ 
tion to buy the bigger and more elaborate set. rather 
than the smaller one, will prevail—always provided that 
the family wishes a piece of furniture. And herein 
lies the whole crux of the question. 

Modern living conditions are such that space in the 
average apartment is at a premium. Houses and apart¬ 
ments are becoming smaller all the time; and apart¬ 
ments. particularly, tend to shrink in not only the 
number of rooms' but the size of the rooms as well. 
Families who used to live in eight and ten-room apart¬ 
ments now live in four or five rooms; and so on. in 
proportion. Consequently, room is at a picmium and 
this fact. I believe, is a direct cause of the success of 
mantel sets, rather than the price. 

Furthermore, we seem to be heading towards the 
average of two and three radio sets per family. 1 here 
was a time when any family could get along with a single 
car: but statistics show that today many own two or 
more cars. The case of radio is similar; there are so 
manv programs in the air, and of such wide variety, 
that it is impossible to satisfy all tastes with a single set. 
The old people wish to listen to serious music, lectures, 
etc., while the younger element prefers lively dance 
music and what-not; and, as a rule, there is a clash in 
the average family when the radio is turned on. So, 


here the mantel set steps in and solves the problem. It 
is no longer a novelty to find two radio sets in an apart¬ 
ment ; 1 have seen as many as four in a home, although 
this may be an extreme case. The well-to-do family 
will wish to have a “furniture-type” receiver in the liv¬ 
ing room ; whereas Junior or the daughter will have sets 
for themselves in their respective rooms and with 
domestic help what it is today—it has been found that 
a midget set in the maid s or the cook’s room will do a 
lot towards keeping them satisfied. 

Make no mistake, the midget sets are here to stay; 
and the chances are that, during the next few years, they 
will grow in popularity. I venture to predict that we 
will have excellent sets even smaller than those which 
are in such vogue at present. Practically all of the 
present mantel sets are equipped with dynamic speakers, 
and have as much power as the large sets. Practically 
all of the small sets have entirely too much power for 
city use; and it is my opinion that still smaller sets, 
using magnetic speakers and fewer tubes, and selling 
for considerably less than the present mantel sets, will 
come into use. Such “ 1 oni I humb sub-midget sets 
will be desirable; particularly for those owners who do 
not wish to be annoyed with too much ]>ower and who 
desire a type of receiver that can be used in a small 
room. It would seem that such sets should be particu¬ 
larly attractive for hotel installations, hospitals and other 
institutions; since the user would be able to tune in any 
program lie wants, rather than take a choice of one or 
two—which is now the case with many hotel and hos¬ 
pital installations. 

What midget set users require most, today, is a 
built-in antenna connection that will do away with an 
outside aerial. One or two such models have already 
appeared, and it is to he hoped that soon they will be 
universal. Such sets will become still more popular at 
the moment when all you are required to do is to plug 
into the light socket, which will supply also the aerial 
and ground connections automatically. (It is true that 
such connections are usually undesirable except in con¬ 
gested centers, where there are many broadcast stations; 
an outside aerial is, of course, preferable.) 

From the service angle, the midget sets are almost 
ideal: for it is much easier to service them than sets of 
the large furniture type. The components of the 
midgets are far more accessible to the Service Man and. 
consequent!v. thev can he serviced much more quickly 
and efficiently than other sets. 

In mv opinion, the chances are that these sets will 
ultimately outsell all others and that, numerically, they 
will be far in the lead within the next few years. 
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Service Men’s Department 

This department is about the Service Alan, for the Service Alan, 
and largely by the Service Alan. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 

Edited by JOHN F. RIDER 


THE TIME ELEMENT IN SERVICING 
Hy John F. Rider 

S 1N('E the publication of the mueli-dis- 
riisscd article entitled “The Flying 
Service Man" in the November issue of 
ItADKFCRAer, the writer lias been carrying 
on an experiment to determine just how 
much time is necessary to satisfactorily re¬ 
pair a defective receiver. Some observations 
have been made hut, unfortunately, the* 
nature of the experiment is such that a 
final conclusion is impossible. 

At the same time, it has been shown 
that just one type of trouble may be rem¬ 
edied within 15 minutes. This is the de¬ 
fective tube, which is evident by a visual 
inspection; in other words, that in which the 
filament or the heater is damaged. 

Close observation and timing, ol several 
experienced Service Men, shows that in¬ 
spection of the modern radio receiver by 
means of a conventional set anahzer con¬ 
sumes at least 2 minutes per tube; and this 
means rapid operation with quick decision 
as to what is good or bad. 

Any defect within a receiver, particularly 
in the underside of the chassis, requires 
a period of time from at least twenty min¬ 
utes to an hour, 1 he most advantageous 
conditions, such as repairing by a man who 
lias specialized upon the model in question 
and who is familiar with the most vulner¬ 
able parts of the receiver, are not condu¬ 
cive to repair within 15 minutes. 

After all is said and done, the item of 
primary importance is the correction of the 
d< feet and not the breaking of sliced rec¬ 
ords. One of the major reasons for repeat 
calls is previous hurried repairing of a de¬ 
fective unit, and acceptance of the sub¬ 
sequent performance of the receiver as 
normal. 

In this connection we can cite a verc ex¬ 
cellent example. A man was called in to 
examine a power amplifier afflicted with fit- 
lul performance. A checkup showed that 
one of the voltage divider's terminal con¬ 
nections was very poor, and open-circuited 
every so often. 

The repair was completed and the voltages 
were normal once more. However, the am¬ 
plifier was noisy and. furthermore, each 
time the unit was placed into operation a 
few ares were noted, within the rectifier 
tubes, which disappeared after a few mo¬ 
ments. The Service Man noted this condi¬ 
tion, yet left with the statement that it 
was “quite alright,’’ Within thirty minutes 
of his departure, the rectifier tubes de¬ 
parted this life with a beautiful electrical 
display from both tubes. 

Subsequent inspection showed that the in¬ 
put filter condenser had ruptured, and the 
consequent load ruined the tubes. Now', 
the crackling and noise, accompanied by 



R. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men’s Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech¬ 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re¬ 
quests and suggestions for this depart¬ 
ment may be addressed to him in care 
of Radio-Craft. 


the momentary arcing suhsqiient to the re¬ 
pair, proved that something was wrong ami 
that a further cheek was in order. That 
Service Man should have realized that the 
location of the open in the voltage divider 
was such as to open the complete load and, 
therefore, apply fairly high voltages to the 
input filter condenser. \Vc should have re¬ 
alized that such a condition is apt to dam¬ 
age that condenser. The initial arcing was 
evidence of such a defect. 1 nfortunatelv, 
the repair was not permanent and the two 
tubes must be replaced. 

Here is an illustration of a ease, which 
proves tin* point broached by the writer 
some time ago. Remedying a defect is not 
in itself sufficient. With the complex struc¬ 
ture of a modern radio receiving or ampli¬ 
fying system, an investigation of the com¬ 
plete system is necessary when the original 
defect was such that it was apt to cause 
injury to some other part. This is particu¬ 
larly true when the test, subsequent to the 
repair, shows a condition unusual to normal 
operation. 

It is indeed unfortunate that some de¬ 
fects arc not evident by visual inspection. It 
is also unfortunate that it is quite difficult 
to differentiate between fault which is pro¬ 
ductive of noise, and electrical disturbance 
originating from an external source. Be¬ 
cause of these limitations, it beomes impera¬ 


tive to make a thorough test if the slight¬ 
est irregularity is noted after the original 
defect is remedied. 

Entirely too much stress is placed upon 
time, and too little stress upon service* If 
it is necessary to charge for the time spent, 
do so and make that fact known before 
the service work is started. All of ns ap¬ 
preciate the need for business and realize 
that customers do not part with their money 
very readily. Vet, in the long run, in work 
of this nature, repeat calls are more in¬ 
jurious than a normal charge necessitated 
by tlie work at ha ml. 

At the same time, one should not imagine 
that every defect will cause injury to some 
other unit in that receiver or amplifier. 
Time and again, the repaired system will 
function in normal manner; hut the Service 
Man should prepare for the emergency and 
stipulate the possibility of more than one 
detect, and the consequent increase in 
charges. 

In this connection we cannot help hut 
wonder if the radio service business is 
unlike all other service operations. From 
the technical angle, the efficient Service Man 
should he in a position to repair any type 
of radio receiver. From the monetary angle, 
specialization appears nun'll more profitable. 
We realize that such specialization is im¬ 
possible in certain parts of the country, 
where Service Men are few and far be¬ 
tween, and types of radio receivers are 
many. But, in large cities, where large 
numbers of receivers of similar manufac¬ 
ture are available, the specialist finds things 
more to his advantage. 

There can he no denial of the fact that 
knowledge pertaining to the wiring of sys¬ 
tems, the locations of tlie units which are 
known to fail most frequently, and sundry 
other items of this nature, tends to expedite 
service without undue hurry. Supplemen¬ 
tary to this is the realization that one man 
cannot be familiar with the location of the 
vulnerable units in all receivers, lie can¬ 
not he familiar with the possible locations 
of the various parts so that he can test 
continuity without much delay. As a mat¬ 
ter of fart, a great deal of time is lost de¬ 
termining tlie functions of the tubes in the 
respective sockets, when phi ring the set- 
analyzer plugs into the tube sockets. 

As to specialization, we do not mean con¬ 
tinual attendance upon just one make of 
receiver. With the trend towards a single 
chassis for a group of models, it is possible 
to specialize in at least half a dozen manu¬ 
facturers* receivers. 

As to the time lost, prior to the actual 
service work, we wonder if it is not more 
sensible to remove the chassis right at the 
{Continued on jnuje 427) 
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Leaves from Service Men’s Note Books 

The “Meat” of what our professionals have learned by their own 
practical experiences of many years 

By RADIO-CRAFT READKRS 


TESTS WITH SIMPLE EQUIPMENT 
By Duncan Sulmond 
II1C first thought of tin* average radio 
owner is to call the Service Man before 
lie stops to consider whether the noise (or 
lack of noise) is the fault of the receiver. 
However, when the Service Man arrives, he 
will find as a rule, if any trouble is evident, 
that it is in the accessories; these, there¬ 
fore, are first to be cheeked. If, however, 
the trouble* is in the chassis, it is best to 
take everything to the shop for repairs; 



d't fa c* quick continuity tests rr/nr/i require 
only an inexpensive voltmeter; at the riijht, 
a point to watch u-hen testing a '26 tube 
circu it , 

for the customer, whether he will admit it 
or not, dislikes to sec the set pulled apart, 
and usual]} feels that it never sounds the 
same* again. 

Suppose an ordinary six-tube battery set 
is placed on the shop bench. Hook it up; 
if a hv-pass condenser is shorted, this will 
he shown at once by the spark as soon as 
the connection is made. Take an ordinary 
voltmeter, with a scale of at least a hundred 
volts; it is not necessary that it he a pre¬ 
cision instrument. Put tlit* negative lead 
of the voltmeter on the ‘*A—” binding post, 
and touch each plate contact in turn. The 
detector and two audio readings should he 
partial (in the latter ease because of the 
drop through the transformer primary) 
while the ri adings on the H.F. plates should 
he full; no reading at all indicates an open 
plate circuit, or that the by-pass condenser 
{('2, Fig. 1) is shorted to ground. If, how¬ 
ever, this condenser only by-passes the 
primary winding (C3), we have instead a 
full rending when it is shorted. 

To cheek grid continuities, a low-range 
meter is best. It will give a reading on the 
coil side of the grid condenser (t’l at V, 
Pig, 1) hut none on the socket side because 
the grid le sk has too high a resistance to 
permit a reading on the meter. It' these 
tests show no lack of continuity, test the 
audio assembly hv touching the grid of the 
detector tube; a buzz shows that the audio 
assembly is O. K. 

Apply the serial to the plate of the last 
R.F. tube, with a local or your oscillator 
tuned in. If nothing is heard, the plates 
of the detector tuning condenser are shorted. 


'fest backwards to the aerial. 'This com¬ 
pletes the test: it is assumed that good 
tubes have been used and that they all 
light, showing switch and rheostats to he 
good. 

With the all-elect rie receiver, we test 
from the ground. However, correct volt¬ 
age may he read from the plate of a tube 
to ground when the plate circuit is open. 
(See Pig, 2.) That is, with a ’2I> tube, for 
instance, if the grid-biasing resistor is 
open, there is no reading between ground 
and filament; but there is a return to ”11—” 
from the plate through the ground. Short¬ 
ing the grid to the filament with a piece 
of wire will give a loud hum and distorted 
signals, if the trouble is due to an open re¬ 
sistor. (Do not confuse the biasing resistor 
with the grid-suppressing resistor, which is 
used in the R.F, stages of many receivers.) 
The “IV* supply is conveniently tested for 
opens or shorts where the power cable is 
connected to the chassis. 

If a short-circuited tube is found, look 
for an open primary or grid suppressor 
resistor; and if one of these is burnt, look 
for a shorted tube. \ tube may test (>. K., 
and yet have weak elements which art* 
shorted readily hv a jar or shock. Phis 
should be borne in mind when testing. If 
the first tube is shorted, examine the an¬ 
tenna coupling choke. Opening this may 
cause oscillation, or hum in electric sets. 


W HAT have you found a handy 
tool in servicing; what points 
do you find it best to inspect first on 
a certain receiver model? Other 
Service Men will profit by your ex¬ 
periences. as you do by theirs; the 
simplest tilings are often the most 
valuable. Tell your story in a few 
lines to the Service Men’s department. 


ATWATER KENT DYNAMICS 
By Ray Lampson 

Kit II APS a lot of expert Service Men 
have encountered the condition described; 
hut this may help some Rahio-Craft read¬ 
ers, First, determine that the trouble is 
in the speaker; then make a continuity test 
of the voice coil with a 0- 10-volt meter 
and n H .-volt battery. The rending should 
be full; if not, there is most probably a 
break in the connection between the speak¬ 
er's binding post and the winding. 

The field coil should show a reading of 
- to 2 1 . volts; a full reading indicates that 
the winding is shorted to the speaker frame 
internally. 

Take the speaker apart, by unsoldering 
the connections and taking out the center 
screw. The whole diaphragm must he taken 
out; it is then easy to disassemble the 
speaker and wind tape around the hare 
spots on the coil. 


Then assemble the speaker, hut do not 
tighten the screws that hold the diaphragm 
until you have centered tin* latter. lake 
three brass or tin strips, about 1l / 4 -ineh wide 
and 2 | /L inches long—they must be thin— 
and place these along the edge of the spider 
at c<|iial intervals, Push them down be¬ 
tween the magnet core and field coil hous¬ 
ing; then tighten the center screw, and the 
screws that hold the rim of the speaker. 

A VACUUM-TUBE VOLTMETER 
FOR SERVICING 

By Michael Yanosko 

F all the vacuum-tube voltmeters the 
writer has seen, none were portable. 
Most of them were of the laboratory type, 
rctpiiring high “IV* and “(”* voltages and 
consequently blocks of batteries; and most 
of them were fragile and delicate, and 
not in the least suitable for work in the 
field. 

With this in mind, a series of experiments 
was started; to make, if possible, a com¬ 
pact, portable, reasonably accurate and sub¬ 
stantial meter. Neither “A,** “IV* nor large 
"C" batteries were allowable. The final 
result is expressed in the diagram (Fig. •*). 

Tlie parts required are low in cost; ex¬ 
cept for tin* meter, they may be found in 
almost every Service Man's junk box. In 
addition to the ()-l-seale niilliammeter, there 
is a *12 V vacuum tube and a sub-panel 
socket; a 25-watt lamp and socket; two 
fixed condensers of 2- and 1-inf, capacity; 
a lOO-oltm potentiometer, shown as the cen¬ 
ter-tapped resistor; a grid leak with its 
mounting; ami, if desired, multiplier re¬ 
sistors to In* used with a switch, as show’ll 
by tbc dotted lines. The battery is of the 
B-vult flashlight type; there arc no others 
to buy, 

'rhe condensers serve to keep the fre¬ 
quency error of the voltmeter very small; 
that is, if the meter is calibrated to zero 
at fiO cycles, and the frequency is then in¬ 
creased while the other factors are kept 
(Continued on pntje 127) 



The simplicity of this really portable unit may be 
seen: it is a useful companion of the set ana- 
lycct. The shunts R2 . R2, ete. t must be ca/e 
Prated for the niilliammeter used. 
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Operating Notes for Service Men 

Asa rule a commercial set, however well built, must have some 
point weaker than the rest at which trouble may be first experi¬ 
enced. Here are a few suggestions on where to look for trouble 
in certain commercial models. 


M ANY unnecessary calls <m flic 
Bosch “18'* (*• Ki," *'17") scries can 
be avoided if the Service Man, at 
the time of installation, carefully 
cheeks tin* variometer shield can (Fig. I) 
to make sure that it is securely held, and 
well grounded. Failure to observe this 
may result in undesired oscillation and 
noise. 

It takes hut little- additional time to he 
certain that the wiping ground contact on 
the variometer is properly hent, and makes 
a positive contact with the shaft. When 
removing the shield, care must he taken to 
avoid throwing the variometer rotor out of 
phase: which will cause lack of volume and 
sensitivity, 

A common cause of noisy reception, in 
this series, is found in apparently perfect 
detector plate hv-pass condensers. There 
are two of these, in parallel; disconnecting 
them, alternately, will show which is at 
fault. They arc .uoi-mf. capacity, (Fig. 2). 

When pilot lights on the Majestic **<«)** 
series take to burning out, substitute a Hash- 
light bulb rated at 3.8 volts. Although in 
a 2.5-volt circuit, this will throw sufficient 
light on the dial plate, and will last much 
longer. If pulling the first A.F. *27 tube 
out of the socket makes no apparent differ¬ 
ence in the volume, it is almost certain that 
the biasing resistor is open. This is usually 
a wire-wound, flexible component, connected 
from the under lug of the “4107-1*," by-pass 
condenser to the metal frame of the first 
audio transformer. 

In Facia A.(\ models *‘10,** “1(>," “15," 
and ‘35," the leads from the IFF, coil lends 
are soldered to lugs, which are fastened to 
the coil bases. These lugs protrude from 
the shields, for convenience in making con¬ 
nections; brushing against them, and vihra- 
tion, cause them to shift, and result in 
shorts. This results in complaints of low 
volume and, sometimes, no reception. 

Hum in a Zenith “42," which uses three 
stages of audio—the last a '50—has been 
found due to the center-tapped resistor 
aacross the filament of the second A.F. stage. 



Left, the X'ariomctcr of the Bosch “48.** which 
must be properly shielded and connected; right, 
thC detector by - passes. 


By BERTRAM M. FREED 

This resistor, which is wound on an insu¬ 
lating form {and ri'eted to the chassis, some¬ 
times shorts to the chassis through its lugs. 

In the smile model, {after the shield cans 
have been removed, it is necessary to replace 
the leads in tlit* small grooves, provided fair 
them in the shields, with care to {avoid cut¬ 
ting the insulation when the cans an* re¬ 
placed. 

Kolster Models 

It is possible that several readers have 
been experimenting to determine the causa* 
of niiorophonie conditions in Kolster *‘K20" 
sets, which have been marketed in large 
numbers. A number of Service Men among 
whom was the writer, considered tin* prob¬ 
lem from various {ingles—such, for instance, 
{is proper cushioning of the chassis to pre¬ 
vent vibration being transmitted from tin* 
speaker. Several makes of '27 tubes were 
tried, to find out whether any were less 
affected by vibration. 

It became evident that the microphonic 
condition was due, id least partially, to the 
fact Unit the receiver was ton near oscil¬ 
lation; and methods of reducing the am¬ 
plification were tried. '1*1 ic first was to 
increase the value of the grid suppressors 



Fig. 3 

Kolster grid suppressors are by-passed 

by very small condensers, as at A: the posi¬ 
tion of the parts is shoxeu at B. 

in this set (which is shown completely in 
ltadin Service Data Sheet No. 27, which 
appeared in the October, 1!»30, issue of 
Haiho-C'kaft.) However, while this made 
the set less sensitive to microphonic noises, 
it also ml need sensitivity. 

It Wiis found that by removing either the 
second or the third of the small by-pass 
condensers which {ire across the grid sup¬ 
pressors, the set was thrown farther away 
from osciltation, without seriously affecting 
the sensitivity; these condensers arc factory- 
adjusted and sealed with wax, and attached 
to the grid suppressors in the manner shown 
in Fig. 3. Placing weighted caps upon the 
tubes is also a helpful procedure to stop 
niirrophonics. 

Vnothcr complaint, in this model, was of 
noise which could not lie traced except by 
removing all K.F. tubes, indicating that the 
fault was in the detector, the audio end, 
or the pack. In some cases, tlu* voltage di¬ 
vider was found defective; this component 
is enamel-coated, and cracks or irregular 
distribution of the enamel are followed by 


trouble due to moisture, corrosion and 
changing values. In other eases, more com¬ 
mon, the audio transformers are to he 
blamed. To obtain con quietness, both the 
first- and the second-stagi- transformers are 
housed together; and often the entire unit 
must In* replaced. However, impressing ;i 
high voltage upon each primary (after dis-, 
connecting the leads) sometimes effects :i 
cure of the* noise. 



I’ositiou, in tin ■ I'hilco '*87*' of R.F. plate 
tesistors winch include their tubular by-pass 
comic users. 


Colonial Sets 

With its novelty, the Colonial “33AC" also 
recently stamped a number of Service Men; 
the complaint was in all eases, oscillation 
on tin* highest waves. This was finally 
traced to an open condenser, in the double 
unit which contains the by-passes from plat** 
and screen-grid of the second *24 K.F. tube. 
This component is found on the under side 
of the chassis, near the left front corner; 
it is metal-clad, and the value of each ca¬ 
pacity is 0 . 2 - 11 if. 

Low volume and poor quality on the 
“32AC" may lie due to any of a number of 
causes: one which may he readily overlooked 
is open field winding in tin* dynamic repro¬ 
ducer. Csnally. the dynamic used with 
{in A.C. set obtains the necessary field cur¬ 
rent from a series connection with tlu* power 
pack, in which it serves also as a filter 
choke. In this ('olouial model, however, the 
field coil is connected across the entire out¬ 
put ot tlu* pack; mid tests for continuity 
must he made with tin* field leads discon¬ 
nected from the set. By turning the chas¬ 
sis on its side, and placing a metallic ob¬ 
ject (such {is a screwdriver) near the field, 
it may he readily determined whether the 
coil is open or faulty. 

When installing a new volume control in 
this receiver, it is necessary to remove all 
the hardware from the old unit to replace 
it on the new. This volume control is of 
thud type: tlu* two parts being held together 
by a single long screw and nut. When it 
is placed in position, lx* careful that the 
serew and nut do not short to the chassis 
anywhere. The serew makes contact with 
the arm of the outer control, which is the 
antenna resistor; and will short the aerial 
to tlu* chassis if it makes contact with the 
latter. 

Another cause of fading in this model may 
(Confinuerf on poqc 128) 
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The Service Man’s Open Forum 

His Opinions on Conditions and Practices in the Radio Business 


CAN THIS BE SARCASM? 

E dit or, It a i) io-Cr a ft : 

I have just read the article ou page 2(>7 
of November It aimo-Craft, entitled '’The 
Flying Service Man/’ I hope yon were not 
being sarcastic when yon wrote that head¬ 
ing. What I want to know is this, what 
did lu* do with the rest of his timer If 
he had been making calls out in the country 
where lu* had to drive ten or twelve miles 
between calls, it might have done very well; 
hut he says himself that he only drove 13.3 
miles in all. 

1’he way some of these ymmp chaps waste 
the boss' time is nothing short of a crime. 
Just two instances from Mr. (Jerk’s log: 
“10:35 * * hiirnt-out *80 tube. Unplaced 
it and ran complete test. AH O.K.” lint 
he did not arrive at the next call until 
10:45! 

Another: “11:25 * * Visual inspection and 
complete test showed everythin*: O.K. In¬ 
spected aerial; it was 200 feet long, and 
parallel to car-line feeders. Shifted it to 
right angles with line, and shortened it to 
00 feet, including lead-in. * *” And it was 
11:40 before he reached the next job! How 
has a man the nerve to write to a magazine 
about his work and admit that he fools 
away his time like that? Is it any wonder 
that an owner of a service shop does not 
want to pay more than #75 or 80 per week, 
when the help lay down on him like that? 
Some folks have no sense of shame; they 
will loaf on the boss’ time and then brag 
about it. 

R. L. II AST! xus, 

St rot ton, Maine. 


TOO MANY TRAFFIC LIGHTS 

Editor, Radio-Craft: 

“The Flying Service Man” was very in¬ 
teresting reading. I was very much im¬ 
pressed with Mr. Clerk’s account of his 
methods, but I think yon must have made 
a slight omission, as you showed the times 
of these 25 calls, by leaving out the dates. 

1 have been in the game for se\cral years, 
but Mr. Clerk can have all my marbles and 
my glass-eyed shooter. I have plenty of 
trouble getting by trattle signals, and the 
cops seem to be looking my way most of 
the time; nevertheless, more power to you, 
(Jerk, but the question before the gang is 
“how"? 

C. A. Cox k i.ix. 

Mattrbl, Iowa. 


WHAT A SKEPTICAL BUNCH! 

\m wondering if you didn’t head it 
that way intentionally to give ns an oppor¬ 
tunity to wonder if your printer didn’t use 
too many letters in the title. However, 
don’t try to print this; he might be a lot 
bigger than I am. 

(fKORCK OlSOX, 

Carrington, A'or/A hokota. 

(You are far enough away from Montreal 
to he safe, Mr. Olson.— Editor .) 

—This is the most absurd article I’ve ever 
read in a Gcrnshack publication. If any 


man tries to tell me that he can make an 
intelligent test of a Victor “RE.45,” Majestic 
“!)2,” etc., in 15 minutes, 1 dispute his state¬ 
ment. It can’t he done—that is, rightly. 
1 It- must have done his checking with one 
of those analyzers which tells you that the 
voltages to the grid, plate and filament are 
within the 40'/© limit of being correct; and 
then all there is left to do is to press the 
little red button'—and the difference in mills 
tells you that the tube is O.K., too if be! 
Anyway, I like the rest of the magazine. 

t\ W. Lewis, Jr., 
Service Mon, Uoger Putnam Co., 

S t. Eon is, M isxa u ri . 


THE ‘‘FREE” SERVICE CALL 

Editor, Radio-Craft: 

1 have read the letter of Mr. Louis Minu¬ 
te!, of this eitv, in the November issue of 
Radio-Craft; and 1 think the answer to his 
inquiry is to he found in “Questions and 
Answers,” in the radio section of the In - 
diunapotis Sfor for Sunday, Oct. Iff. 

A set owner relates that a man called 
and offered to test his tubes free of charge. 
After testing, the owner was informed that 
he needed a complete new set of tubes; he 
believes that his radio is working satisfac¬ 
torily now, and asks if there is any way to 
cheek up on this test. 

The editor of this radio column gives a 
very intelligent answer; advising the set 
owner to have the “Service Man” (prohahiv 
just a tube salesman) install his new tubes 
and see whether the results are an improve¬ 
ment. (Ten to one, this so-called “Service 
Man” won’t do it). 

Take heart, Mr. Minatel. I have been 
servicing radios with a #1.50 minimum 
charge, in your home town, since a time 
when most of these 4, 50-oent” and “no 
charge” Service Men did not know grid 
from plate; and 1 have plenty of business. 

After all, the public is today pretty skep¬ 
tical of anything that is offered for noth¬ 
ing; and the man wlm is willing to give 
away his services evidently doesn’t, him¬ 
self, consider them very valuable. The ob¬ 
ject is to sell tubes, whether needed or not; 
and thank heaven, the majority of set own¬ 
ers realize it. 

I do not sell tubes unless the customer 
can note the improvement when they are 
put in his set; and he is glad to pay #1.50 
service fee and know that he won’t he loaded 
up with fifteen or twenty dollars’ worth of 
tubes lie does not need. My conscience is 
clear—and my old customers get me new 
ones, 

Hrssin.i It. Bykus, 

1050 Eugene Street, Indionopolis, fnd. 


SERVICE ADVERTISEMENTS 

Editor. Radii >-( Jt a it*: 

I have been in the same fix that Mr. Mina¬ 
tel talks about; and I found the only way 
to discourage such prices is to step on them. 
I have been in the service business eight 
year, and found it increasingly harder each 
year because of this price cutting. 

My old customers would call somebody 


else to do their service work, because they 
did it cheaper. I am not afraid of fair 
competition; l lowered my prices to a dol¬ 
lar a call and, for a short time, had prctt\ 
good results. The companies advertising 
in the Detroit newspapers soon cut their 
prices to 50 cents, and then offered free 
service. This knocked my business cold; but 
1 refused to advertise free service. 

The newspapers kept calling me to solicit 
my advertisement in their columns daily: 
hut I refused and told them the reason 
why. It came to the point where the local 
1 letter Business Bureau took a hand in 
the situation, and requested the newspapers 
to refuse to accept advertisements giving 
a price or offering free service. 

The result? Fewer calls from each ad; 
hut a much better class of trade, I think 
that, if this system were tried in other 
cities, there would he fewer starving Serv¬ 
ice Men, ami all would have a fair chance. 
Hoping this will help others. 

Sidney Ci.ark, 

5555 Pori fir slvenue, I Detroit, Michigan. 


ATTENTION, CLEVELAND B.B.B. 

—We here in Cleveland, who try to ritn 
an independent service, are out of luck. 
There are organizations here that have a 
50-cent service charge, and give yearly con¬ 
tracts for monthly inspections. We’re no 
longer men of a profession, to have to ac¬ 
cept so low a fee* for our services. Neither 
can the independent Service Man get parts 
discounts, except in rare cases. 

Shaker 11eights, Ohio. 


GOOD BUSINESS METHODS 

Editor, Raoio-Craft: 

I think that Mr. Minatel did not quite 
get the idea of the meaning of “Service 
Cho rye.” 

I think it would he a good thing to pub- 
lish a few facts about this phase of the 
game. He quotes an article or ad., that 
was clipped out of an Indianapolis publica¬ 
tion which reads “50c per call—Expert serv¬ 
ice, Why pay more?” Did it occur to him 
that, in radio service, the service call price 
is for the call only? This customary fee 
does not include any work whatsoever, out¬ 
side of cheeking the set and locating the 
trouble. 

Although I charge one dollar for my calls, 
there are several large service concerns in 
this eitv that cheek radios free of charge. 
This docs not hurt my clientele in the least; 
because, if a radio man knows his onions, 
lie is hound to get enough to keep him busy 
if lie is a hustler. 

The service charge is used more or less 
as an entree; as very tew people call for 
radio service Unit do not need it. As a rule 
there is very much the matter with sets 
when von are called for service. (Outside 
of free dealer service.) 

When a call is made, and a major repair 
is necessary, it will he found that often¬ 
times the customer will not he able to meet 
(Continued on page 432) 
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Radio Service Data Sheet 



VICTOR “MICRO-SYNCHRONOUS” RADIO, 
MODELS “R-35,” “R-39,” “RE-57” 
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Radio Service Data Sheet 


SILVER-MARSHALL SUPERHETERODYNE, 
WITH “MODEL 36A” CHASSIS AND 
“32A” POWER PACK 
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If I Wanted to Make Money in Radio* Pd 

A nd an authority suggests a few ideas that may be valuable to the 

dealer and Service Ulan 


By J. B. STRAUGHN* 



months. 1 wouldn't worry about how nine'll 
money 1 made in this deni; for 1 would 
know that, when the time period was up, 1 
would Iwve a eustoiner worth every effort 
1 had made. 1 would lie very careful, in 
making comments when servicing a radio 
dcnK r's receiver, not to say anything de¬ 
rogatory. 1 would keep in mind that it is 
just as necessary for the customer to think 
well of the dealer who sold him a receiver 
as it is that he think well of me. 

Then, houses with antennas visible are 
inhabited by people who own radios. If 
there was any way that I could get their 
names, 1 wordd do so and either call on 
them personally or write to them. If l 
couldn't fret their names, I would drop haml- 
hills or business cards into their mail hoses. 

I would run an ‘‘ad" in my daily or weekly 
newspaper and 1 would see that it was 
placed ncxl to the radio programs, if pos¬ 
sible. In this way I could briiifr to the 
attention of radio owners that l was a 
qualified radio-t rieiau in a position to ren¬ 
der satisfactory service. A small ad is just 
as valuable as a larfre one—one or two 
inches, one column, with a hold border— 
and a very simple story is all that is licet led. 
I would change my story from week to 
week to show that 1 was alive and that 1 
was frivinfr thought to my prospects, talk¬ 
ing to them through my little space in the 
paper. 

I would particularly keep posted on gen- 
cral happenings of importance and the big 
broadcasts which usually fro with them. One 


or two weeks before a particular event, 1 
would word my ad to read somcthiiifr like 
this: "(let your radio working before 

the hifi* lifrht (the President's speech, or the 
Army and Navy frame, etc.) by telephoning 
me at No. (my telephone number) cte.“ 
Many a wide-awake Service Man has 
“cleaned up" putting sets in shape for a 
feature broadcast. 

1 would put a sign on my porch or fence, 
advertising that 1 was a trained ltadio- 
Trichm and, to show that I was an elec¬ 
trical man, 1 would have it illuminated so 
that it would be visible at night. A sign 
like this wouldn't cost much and it would 
he a real beacon for distressed radio own¬ 
ers. I would put signs nr display cards in 
windows of business houses that would ghc 
their consent; always hearing in mind that 
it is necessary to maintain a dignified and 
cuhvcntiunn] front. 

Hut i would always remember that good 
business cards constitute the best ami cheap¬ 
est advertising possible. Those can tell my 
story simply but completely. It isn't neces¬ 
sary to come right out ami ask rnv friends 
and acquaintances to let me fix their sets— 
a word about ability will put them “wise." 

Tnele Sam's postal system is always a 
good business medium. I'd get up a snappy 
form-letter or circular, have it iim)tigraphe<l 
and mail it to set owners whose names and 
addresses 1 had. 1 would give a great deal 
of attention to the appearance and con¬ 
tents of this circular letter—that is, make 
it look as if it contained a personal message. 

As an alternative 
or “follow-up," 1 
could send out 
double post cards 
with perforations 
between, one side 
carrying a short 
advertising nics- 


The external appear' 
a nee of an attractive 
radio store in a Pe* 
trait, Mich., net jib* 
bar hood. Observe the 
U’imltnv score board , 
7 his is the shop of 
Fred IS. PcMcrsc. 


sage* and the de¬ 
tachable portion 
a stamped, return 
c a r <1, s v 1 f - 
addressed to me. 
On t lie back of that. I'd have some¬ 
thing like this; “Please call and inspect 
m\ receiver I understand that you will 
rciuh r this s*-n Fee without any obliga¬ 
tion on my part.” After that, I would leave 
two lines for the name, address and phone 
number- of the set owner. In the advertis¬ 
ing portion of my circular card, I would 
list some of the many things that make for 
hi tter radio feet ption, such as having a 
pioper antenna, the addition of a tone con¬ 
trol, etc. 1 would point out the necessity 




The sanctum of 
the Community- Fa 
dio S tot r tho'n n 
abosc? the n orb 
bench is equipped 
with flu latest 
test nut equipment 
71 it It tv It 7 e h it 
trainCil r a dio 
trie ion can aivc the 
kind of sen tee that 
bri tiffs more busi¬ 
ness* 


F lit ST, I'd gel a fundamental knowl¬ 
edge of radio and, not until I was 
thoroughly satisfied in my own mind 
that I was capable, would 1 go after 
radio work. 1 would never he satisfied to 
be one of those “I-think l-know-it" radio 
men—Pd want a real insight into the under¬ 
lung principles of radio and correct radio 
practice. With knowledge of this kind, “the 
sky is the limit.” Without it, Pd reali/.e 
that 1 wouldn't have a chance to attain real 
success. Hesides taking a recognized radio 
course, I would subscribe to good magazines 
which, I know, would help to keep my knowl¬ 
edge up-to-date. The radio field changes so 
rapidly that what is the last word today 
may he entirely obsolete three months from 
now. 

Assuming that 1 have developed my knowl¬ 
edge and my ability, 1 would make definite 
plans to get my share of the local business. 
I would make a thorough survey of my 
territory, taking into consideration such fac¬ 
tors as general business conditions, number 
of set owners and the average income of 
my prospects. With this information, 1 
would he able to gauge accurately iny pros¬ 
pects and the business I could get. Then 
1 would he ready to go after radio work 
in earnest. 

I'd distribute business cards among the 
radio stores and those concerns handling 
radios as a side line. Tlu* business cards 
would carry a simple, “st raiglit-from-the- 
shouldcr" story, and that is all. In inter¬ 
viewing the managers of these concerns 1 
would do all I could to prove to them that 
I was capable of doing radio sen fee and 
installation work, and urge them to let me 
handle their servicing on a piece work or 
Him basis. 

Pd go after those stores, in particular, 
tlmt sell radios on the suit, and arrange 
special prices for installing and servicing 
their receivers over a period of about three 

* Consultant let Inn, nl Pis ttion, \ationnl Radio 
lustitut,. It ashuutfon P L 
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T HE two articles printed here to¬ 
gether were received separately, 
one from an adviser of Service Men, 
and one from a Service Man, There 
are many suggestions in each. 

What we ask the numerous radio 
dealers and Service Men among our 
readers to send in is their profitable 
experience, in husiness no less than 
technical methods. Novel ideas are 
what count. Such articles will he re¬ 
written, if necessary; illustrations are 
desirable if clear. 


of having the tubes checked regularly. I 
would stress the importance of a periodic 
eheck-up of the entire receiver and mention 
the convenience of having extra speakers. 

On every job, no matter how small or how 
large, I would see to it that my customers 
were thoroughly satisfied with my work. My 
guarantee of satisfaction must he more than 
a meaningless lot of words. In one or two 
cases, I might actually lose money on a 
job because of my guarantee; hut that 
should he charged up to advertising and 
good-will cost. In building up any business, 
customer confidence is essential; and this 
applies to all customers, not just to a select 
few. It should he apparent to my customer 
that 1 have confidence in my own ability. 
A real guarantee will make him willing to 
pay as much, if not more, than he would 
pay the other fellow who does not guaran¬ 
tee his work. 

I would not overlook the fact that my 
customers have opinions of their own and 
I would never force my opinions on them. 
1 would merely suggest what 1 believed to 
he right and, if tlu^ still insisted, 1 would 
do as they desired ii technically possible; 
even in spite of my better judgment. In 
other words, I would remember that the cus¬ 
tomer is always right and I would carry 
this motto in my mind in big black letters. 

I’d lie prompt and courteous. I would 
handle every call on the "dot." If l were 
rushed, 1 would frankly tell the customer, 
and make no engagements which there was 
the slightest doubt of my being able to fill. 
Nothing annoys a customer so much as to 
he kept waiting for a promised service call. 

If 1 had a big job that would take con¬ 
siderable time, I would lend the customer 
one of my own receivers—it might In* a 
custom-built set or one of those special 
mantel jobs that are being sold as second 
receivers for every household. It is a well- 
known fact that, when a set owner wants 
his set put in shape, even though it has not 
been working for months, he Wants it "now.” 
lie doesn’t want to wait. He wants radio 
reception and that is why I was called. V 
set left ‘‘on loan" usually results in good 
"word of month" advertising. 

If I had specialized ability to handle diffi¬ 
cult service jobs that required expert 
knowledge and special equipment, I would 
equip my laboratory bench with the most 
up-to-date devices for testing radio receiv¬ 
ers and public-address systems, and 1 would 
use them. My diagnosis of receiver troubles 
would he based on facts—not on guess work. 
I would watch radio magazines for special 
testing circuits and devices and, if they’ 
would fit mv needs, adopt them for my 
own use. 


If I were definitely interested in radio 
servicing only and not in radio sales, l 
would stick to it 100%; but 1 wouldn’t 
overlook the fact that the average dealer 
doesn't sell automotive receivers, doesn’t 
make or sell custom-built receivers, has no 
inclination to he bothered with short-wave 
outfits and television equipment, and has 
no interest in special installations such as 
receiver chassrs in hook eases, in staircases 
or walls, 1M pick up as many of these 
specialties as might he profitable in my lo¬ 
cality and push them to the limit. 

Inside leads for new receivers, developed 
through my service work, could be followed 
by ail arrangement to sell complete radio 
receivers on a commission basis for the deal¬ 
ers for whom I do extra work. On my own 
hook, I would sell accessories and build 
receivers to order as requested, even though 
they might not be those I specialized in. 

1 would secure a phonograph pickup and 
buy or build a power amplifier with two 
channels; so that I could furnish music for 
parties, plays and church events. Of course. 
I’d give considerable thought to the selec¬ 
tion of records, including the latest dance 
records, symphonic numbers and popular 
music. A small ad in my local paper would 
hook me up, months in advance, for husiness 
of this kind which flourishes all the year 
round. 


Lastly, I would never forget that earning 
money is like making a garden—the ground 
must be prepared, the seed be planted, the 
sprouts cared for and the plants protected 
in order that a rich harvest may be reaped. 
Promptness, courtesy and ahility build up 
a good reputation; and profitable business 
naturally flows to the man who can be de¬ 
pended upon for real service, 

“BREAKING IN” TO THE SERVICE 
BUSINESS 

By Ralph Mellon 

ANY young men, who have taken a 
correspondence or other technical 
course in radio, would like to cash in on 
the knowledge thus gained, and, at the same 
time, acquire the necessary experience for 
advancement in the Held. It is for those 
men that this is written; and my advice to 
them is, "Go into the service business,** 

Now you are no doubt asking: "Just what 
opportunities does the radio service busi¬ 
ness afford?" Well, I’ll tell you: 

(1) You may start with very little capi¬ 
tal; about one hundred dollars should make 
a nice start. 

(2) You may do the work right in your 
own home, making the overhead small. 

(J) The pay is good, about #75 to #100 
(Com tinned on [nuje 429) 


EXPERT 



RADI 

SERVICE 


I install, repair, service 
all makes of Radio Sets; 
also build sets to order 


and guarantee my work. 

HOMER F. SAVILLE 

Radio-Trician 

SOS West Main Street 
BLanchester, Ohio 



Small local adver¬ 
tise me nts backed 
b\ the national ad* 
zerft sinii build up 
trade for the radio¬ 
trician Display 
cards . properly dis¬ 
tributed . help 
greatly . 
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New Radio Applications—Great and Small 



Fig. A (left 

This transmitter - tele¬ 
phone exchange is the 
central " used for in¬ 
tercontinental radio 
telephony. The long- 
distance wires, which 
run in to the operator's 
Panel . are connected 
by him into the trans¬ 
mitter's amplifier. 
(Photo Pell Telephone 
Laboratories) 

Fig. B (right) 

The tube shown here i 
intended to amplify 
inconceivably small 
currents, is described 
on the opposite page. 
(Photo General Elec¬ 
tric Co) 


Fiji. C (left! 

Tins, dear readers, is c minia¬ 
ture Coney Island fen radio 
sets winch like to bump the 
bumps. The motor makes the 
table top shimmy, for the pur¬ 
pose of testing the resistance 
to vibrations of the joistts and 
Connections. 

Fig. D (rightI 

Tins btg power plant is not 
Muscle Shoals, but a part of 
KDKA’s new plant. My, h<nv 
that child has grown; we re¬ 
member it as a SOO-wattCr. 


* Fig. F (left) 

W A part of the grounds 
of KDKA's new Saxon- 
burg station. This is one 
of the short-wave spray 
antennas (the long-wave 
spray antenna, described 
in last mouths Uapio 
Crapt. is too big to get 
into one photograph). Tacit 
of the poles shown here 
carries a perpendicular 
aerial and counterpoise, 
and 


the eight work to 
grthcr directionally. 
(Photo Westinghouse Elcc. 

& Mfsr- Co.) 

Fig. F (right) 

The automatic alarm for 
ships this wifi send out 
Or pick Up. a distress sig¬ 
nal: it Tvill be described 
in a forthcoming issue of 
this magazine. 

(Photo The Marconi 

Company) / 
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Some of the Ingenious Things Which Radio Laboratories and Engineers Have Produced 


R ADIO telephone work, as all sliort- 
wa\e tans know, is increasing. He- 
tween New York t'ity (or rather 
its outlying transmitters) and the 
principal cities of Europe and South Amer¬ 
ica, there are radio lanes devoted to code 
work, and some to telephone operation; 
England is linked to C anada, South Africa 
and Australia; France and Holland to their 
colonies and Germany to both east and west; 
while the largest ocean liners carry tele¬ 
phones, too. The result is that conversa¬ 
tions meet the ear over a large part of the 
tuning dial. 

In late weeks, too, sounds that resemble 
no known language have been heard by the 
listeners. 'This is the “scrambled” or ’‘in¬ 
verted" speech, produced by inversion of 
audio sidebands, which changes the quality 
of speech completely; since the pitch of 
the voice creates the “consonants’* of speech. 
The signal is automatically restored, at the 
receiving end* to its normal frequencies and 
intelligibility, by reversing the process of 
“scrambling." 

It is possible, from any station in the 
telephone system of the Tinted States, to 
talk to the Europeans, South Americans, 
Australians, or any one else who can be 
reached bv wire from any radio station on 
the other end. Naturally, of course, a “cen¬ 
tral** is required at each end of the radio 
link; and in Fig. A, on the opposite page, 
we see him with his rather complicated 
switchboard, where radio and wires meet. 

The fact that radio appliances have been 
increasing in power has been often im¬ 
pressed upon ns. Fig. I), for instance, shows 
a generator room with power enough to 
light a good-sized city; yet all this is merely 
part of the equipment of one radio trans¬ 
mitter, the new super-power KDKA. It is 
only ten years since that station started 
regular transmissions, on the night of the 
election in 1920; and it had then the un¬ 
rivalled power of 5UO watts. It celebrated 
its tenth anniversary with a broadcast on 
50,000 watts; and the station just erected, 
with au authorized testing power of 400 
kilowatts, is built so that nearly four times 
that power can be utilized when the occa¬ 
sion comes. 



or <i5 electrons a second. These figures are 
not impressive, until we consider that one 
ampere represents the flow past a given 
point every second of fi,277,tK)0,0()<hOOO,0<M),- 
000 electrons—plus or minus a few odd tril¬ 
lions, etc. The reader who is good at arith¬ 
metic may amuse himself by comparing this 
number with the grains of sand in the 
earth, or drops of water in the sea. 



. f circuit m stup the low-grid current tube to 
produce n measurable output from a very small 
direct-current input. 

Get Your Figuring Pad 

On the other band, it is perhaps not rend- 
il\ realized how radio has been increasing 
in dilicaex. The tube shown in Fig. H, 
with its internal arrangement outlined in 
shadow in the background (and explained 
in Fig. 1) is a new development tor the 
purpose of amplifying direct currents so 
tiny that the imagination fails to grasp them. 
It is sensitive to a flow of current amount¬ 
ing to ten onc-quintillionths of an ampere. 


Fig. 1 

The elements of the inconceivably sensitive 
tube tire designated here . for comparison with 
the photographic reproduction in R, on 

the opposite page. 

Leaving this aside, it may be said that 
this tube is a hundred times as sensitive 
ns those “pliotrons** previously obtained. In 
order to accomplish this, it was necessary 
to eliminate as far as possible tube “noises'* 
or, rather, the variations in current line to 
irregular atomic and molecular activities 
between its elements. The vacuum in the 
tube was rarefied to a trilMonth of the nor¬ 
mal atmospheric pressure; though even this 
leaves millions of gaseous atoms in the 
lmlh. However, on the average an electron 
can travel sixty miles in such a vacuum 
without striking a particle of gas, accord¬ 
ing to physicists. In addition to this, a 
space-charge grid was placed between the 
control grid and the filament. 

The result is, that the effective resistance 
of this tube between grid and filament 
mounted to 10,000,000,000 megohms; and the 
current between this grid and the filament 
fell to one billionth of a microampere. 
Against this almost infinite input resist¬ 
ance, the incredibly small variations in in¬ 
put current could he detected. A circuit 
utilizing this low-grid-currcnt tul»e, shown 
in Fig. 2, illustrates its operation. The gal¬ 
vanometer G is calibrated in microamperes; 
and the resistor H, across the tubes input, 
should have a value of 400.000 megohms, it 
the full sensitivity of the tube is to he 
utilized. 

A tube whose characteristics run into 
such astronomical figures, it need hardly 
he said, can be applied only to special pur¬ 
poses of delicate measurement, operation 
from photoelectric devices, etc. Its mutual 
conductance is but 25 niieronihos; vet the 
measurable plate current variations are a 
hundred trillion times the control-grid va¬ 
riations shown in Fig. .‘I. The tube, obvi¬ 
ously, is not a voltage amplifier; its “mu’* 
is on#*/ Its plate voltage is i»; space-charge 


grid 4; control-grid, 4 negative. The fila¬ 
ment of this tube, which is tin* General Elec¬ 
tric type “FF-5F*, draws 110 inillhnnpero 
at 2.5 volts; the normal plate current i> 
.Ol-milliampere, and the A.C. plate resist¬ 
ance 40,000 ohms. 

Anticipating Service Troubles 

It is well known to Service Men that a 
good many of their calls, and oftentimes 
long hours of perplexity, are due to tht 
development of slight mechanical defects 
in manufactured receivers, which causes 
the breaking of electrical connections or, at 
least, the introduction of high resistances 
into circuits. Now, the original model of 
the receiver was very carefully engineered; 
but, under conditions of factory produc¬ 
tion, it is possible for a concealed fault to 
escape detection under tin* eyes of more 
than one inspector, to come out only when 
the receivers have been transported long 
distances into the homes of their final 
owners. 

Some years ago at least one enterpris¬ 
ing manufacturer was wont to put his wares 
in packing eases and roll them down a few 
flights of stairs, to determine how well 
they would stand shipment. The device il¬ 
lustrated in Fig. T is as effective, hut imm 
systematic. It was erected in a proving 
laboratory, built away from the factory “s«. 
that the men working in it will not have 
the ‘factory* point of view.” Here the sets, 
received after rail and truck transportation, 
are put on the vibrating table shown and 
jar ml to find their weak points, if any; 
then they are tested and retested, through 
suitable panels which give exact visual meas¬ 
urements of their outputs as compared with 
their inputs. 

Fig. K, which may he compared with the 
article on page 542 of last month’s 1L\mo- 
Ckaft, shows the “spray antenna** principle 
applied to short waves. The eight vertical 
antennas (Hertzian aerial and counterpoise 
type) direct the signals in phase toward 
(Continued on pmje 455) 



The plate current (above) and grid current 
(below) of the * , / r r >, 54’ iow-grid-eurrent tube 
are here plotted against each other. The two 
stales are calibrated, our in microamperes, and 
the other in billionths of a microampere. 
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'/r. I.cti. left, nmi Mr. I.eo O. TieJemmu. riiilil. with the keyboard 111 * 1 / the electrical sonmlciiuifmcnt of the farmers versatile invention. Tltc 
mechanism is shown at the rinht, with the revolving pitch disc toward the reader . and the electromagnetic shutters beneath. 


The Radio Organ of a Trillion Tones 


T ill*UK is a fundamental difference 
between musical instruments ntul re¬ 
producers of sound. The phono¬ 
graph, radio, and talking pictures 
lire all reproducers, and arc distinguished 
from musical instruments which originate 
musical values. 

Sound is a sensation produced by waves 
of air heating upon the organs of hearing. 
These sound waves originate in a vibrating 
body and in musical instruments the object 
is to control the manner of vibration of 
this vibrating body in such a manner as to 
obtain any desired sound. Ordinary mu¬ 
sical instruments are limited in the range 


By ARNOLD LESTI 

of tone quality or “timbre” obtainable from 
them; they are also limited in the range 
of pitch and volume of sound delivered. 
An ideal musical instrument is one which 
is not limited in these respects. 

The musical instrument described herein 
attempts to approximate this ideal. It is 
an application of the same principles which 
are making possible the talking pictures 
and radio. 

Musical sounds exhibit “periodicity” when 
analyzed, and this characteristic distin¬ 
guishes them from noises. Ucgardlcss of 
how complicated a sound-wave form mav he, 
it the pressure is a periodic function of the 


time it will be musical. Tone quality is 
determined by the form of the wave, and 
the pitch by the frequency of its occur¬ 
rence. In ordinary musical instruments, the 
pitch is usually easily regulated; hut timbre 
or tone quality can he controlled only to a 
vcr\ limited degree for a given instrument. 

'Tin’ new musical instrument illustrated 
here mn\ be made to give tones similar 
to those of a horn, clarinet, violin, oboe, the 
human voice, etc,; or even any arbitrary 
sounds which no known musical instrument 
can deliver. It utilizes a keyboard, similar 
to those of pianos, while the quality of tone 
may he changed by turning a dial. 

Representations of sound vibrations are 
impressed photographically on a glass disc. 
Only one complete waveform, or period of 
vibrations, for each note is depicted; since 
it suffices to characterize a tone. This dise 
is called the “tone-disc.” 

Another glass disc contains photographic 
impressions of a large number of slits, ar¬ 
ranged in concentric order. ‘The ratio (of 
frequencies of vibration) of stteeessi\e half¬ 
tones, in the ‘‘even-tempered” scale, is as 
the twelfth root of two is to one, or about 
tui; to 1(M), The number and arrangement 
of the slits is worked out to eomplv with 
this tact. This “pitch-disc,” rotating con¬ 
tinuously, intercepts the light that shines 
tlirough it and .sweeps it across the pre¬ 
determined sound-quality representations on 
the “tone-disc.” 

The light thru falls into a photo-electric 
cell, which translates the light values inlo 
corresponding electrical values. An ampli¬ 
fier raises the level of the small currents to 
anv value desired and, finally, a loud speaker 
translates the amplified electrical vibrations 
into sound. 

1 be keyboard controls electromagnetic 
shutters, which open any passage so that 
light can strike the desired sections of the 



The essentials of the apparatm are sln>:cn schematically above: the fundamental principle is the 
same as that used in sound-on film movies, 7 he im sound tract:," however, in this case. is produced 
by the two disc*, which past lioht from the lamp into the photo-cell t.> create any pos tilde succession 

of audio fret/urneies. 
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discs. Any number of notes may be oper¬ 
ated at the same time. 

The action of the instrument may be 
compared to that of the talking pictures. 
Instead of a stationary light, and moving 
photographic transparencies, there is em¬ 
ployed here an arrangement of moving slits 
ami stationary transparencies. In this man¬ 
ner it is possible to obtain a whole tone from 
the representation of one single wave, mak¬ 
ing it possible to have a great number of 
tones recorded in a small spare. Hy shift¬ 
ing from one set of curves to another, it is 

“ ... 
possible to obtain variations of timbre. 

The sound representations, or “curves," 
are placed in the disc arbitrarily, and need 
not necessarily correspond to known musi¬ 
cal instruments; these latter tones may be 
iueluded, however. With this instrument, 
hitherto unknown tones may be produced. 
Ideal waveforms, which no known musical 
instrument can deliver, may be placed on 
tiie tone-disc and, thus, new musical sounds 
may be literally created. 

The accompanying illustration shows more 
clearly the method by which modulation ot 
the light-stream is obtained: the waveforms 
visible on the tone disc, above, correspond 
to pure and complex notes. At A, for in¬ 
stance, there is a sine-wave, which may he 
used to give a pure note over two octaves; 
according as one or another of the identical 
forms is uncovered by the electrical shut¬ 
ters, which select the inner (corresponding 
to lower notes) or outer wave-shapes. The 
solid, almost rectangular area at 15, when 
scanned by the slits of the piten disc, gives 
a clear tone like that of a clarinet. These 
forms, worked out by mathematical calcu¬ 
lations, are very like those which are re¬ 
corded in moving-picture sound tracks. It 
is impossible for the photoelectric cell, am¬ 
plifier and speaker to appreciate all the 
harmonics which may be included in an 
‘'ideal" sound curve; but within the limita¬ 
tions of their ellaracteristics, they do so; 
and sufficiently for all musical purposes. 

It will he observed that, because the wave¬ 
forms arc of equal width, those at the outer 
edge of the tone disc an* scanned with 
greater rapidity, and therefore give a higher 
pitch. This would have a frequency in pro¬ 
portion to the distance of the scanned wave¬ 
form from the center of the disc, if the 
transparent lines on the pitch disc wen* 
radial; hut, as will he seen from tin* lower 
part of the illustration, they are modified, 
in such a manner that the ratios of their 
speeds of scanning are proportional to the 
twenty-six notes of the keyboard. One 
waveform it a time is scanned, in this 
model; Imt a very slight rotation of the disc 
brings up a new quality of notes. 

This new musical instrument can be con¬ 
structed as a substitute for expensive or¬ 
gans, at an insignificant fraction of their 
cost; or it may he assembled in the portable 
form for orchestras. It may be manufac¬ 
tured at a very low cost; for use in the 
average home in connection with present 
radio sets. 

In this way, a musical instrument, far 
superior to a piano and considerably lower 
in cost, may he used with the audio-fre¬ 
quency channel of a radio set; so that the 
present investments in radio receivers may 
he used to greater advantage. This state¬ 
ment also applies to theatres which are al¬ 


ready equipped with sound installations. 

The writer has been perfecting this de¬ 
velopment over a period of some four years; 
and has protected it by patent applications. 
In its reduction to practical form, lie lias 
been assisted by Mr. Tiedemnnu, illustrated 
here with him in the pictures of the ap¬ 
paratus, who has among other things con¬ 
structed the shutter system. 

European Instruments 
(The apparatus here explained by Mr. 
I.esti goes a step beyond the previous de¬ 
velopment of the possibilities of a radio 
musical instrument. The idea of using 
vacuum-tube oscillating circuits, electrically 
tuned, to deliver pure sine-wave tones di¬ 
rectly into the amplifier of a radio trans¬ 
mitter, was developed by the editor of 
ltAiuo-CuAFT four years ago, with the as¬ 
sistance of .). Pitch, into an instrument, 
the l'ianorad, by which brief “radio music" 
selections were broadcast over station 


WllNV. The instrument, while interesting 
as a novelty, lacked the range and the color 
of a regular organ, or even piano. 

The idea of an universal-range electrical 
instrument of music has persisted in Europe; 
and a Viennese architect, named Spiclmanu, 
not long ago, constructed a “photoelectric 
piano." In this, as in Mr. Lcsti's inven¬ 
tion, photoelectric cells and mupliiicr were 
used, 'flic description indicates, however, 
that only pure notes were generated; the 
system comprises an axis to which arc fixed 
twelve discs, perforated with holes, the num¬ 
bers of which increase in geometrical pro¬ 
gression. On one side of each disc were 
eight lamps; on the other, eight photo¬ 
electric cells. The whole seems to have 
formed a photoelectric equivalent of the 
“siren" which is familiar in acoustics. Each 
disc could give the same note in eight oc¬ 
taves: depending on the hole selected, as it 


(Cunttinted on jnuje -Mo) 
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New Radio Devices for Shop and Home 

In this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcoming developments. 


“GEN-WIN" TONE-CONTROL 
ADAPTER 

I T is a relatively simple matter for the 
Service -Man to Imilil a tone control into 
most of the older radio sets. Hut incor¬ 
porating this modern “necessity" into a re¬ 
ceiver, whose chassis is of later design, may 
he not always convenient. In service work, 
one of the most important requisites is 
speed: and this precludes consideration of 
any structural change involving more than 
a modicum of time. 

For this reason alone, the “tone-control 
adapter" recommends itself to every Serv¬ 
ice Man who is wide-awake to the various 
possibilities for increasing the revenue ob¬ 
tainable from each of his service calls. It 
is but the work of a min ate to attach a 
tone-control unit of the adapter type, and 
often will produce astonishing results in the 
way of more satisfactory reproduction. 

The unit of Fig. A, a product of the Gen¬ 
eral Winding Company, is representative of 
the type of control used by most manufac¬ 
turers of receivers: ris., a fixed condenser 
and a variable resistor connected in series. 
One lend of the instrument is an end of 
the resistor; and the other, a condenser lead. 
The resistor has a range from zero to 1 * ,- 
meg.; while the condenser has a capacity 
of .0075-1 nf. 

Through the use of perforated bakelite 
discs, this device is conveniently attached 
to any radio set; the procedure is to re¬ 
move the power tubes, place the discs over 
the l T X sockets, and replace the tubes. Thus 
the grid prongs of the power tubes, in pass¬ 
ing through the grid holes in the discs, are 
automatically connected, by two leads, in 
shunt with the tone control. 

Of course, a little variation in the con¬ 
nection is necessary when only one power 
tube is used in the set. In such a ease, 
only one disc is used to connect to the 
tithe's grid; the other is clipped off, and the 
wire lead electrically grounded to the chas¬ 
sis or filament circuit. 

Then, the adapter is placed wherever most 
convenient; a 4-foot length of twisted, flex¬ 
ible wire being provided for the purpose. 
A neat, brown-finish metal ease, about 4 in. 
in diameter and i in. high, encloses the 



Fig. A 

The tone-control adapter shown is applicable 
to any set; the two discs simply slip over the 
prongs of the push-pull tubes . With but one 
power tube, one disc is cut off and the lead 
grounded. 


components; its exterior appearance is com¬ 
pleted by a white celluloid plate, with the 
scale of positions—"Brilliant,” “Bright,” 
“Mellow,” and “Deep"—underneath the con¬ 
trol knob. 


UNIQUE SET ANALYZER INCORPO- 
RATES TWENTY-FIVE TESTING 
INSTRUMENTS IN ONE 
By H. G. Cisin, M.E. 



Fig. B 

A light, but complete set analyser which gives 
all readings with a single meter. 


S ERA 1CH MKX all realize the necessity 
for simplicity in radio testing equip¬ 
ment, although as a rule, this is a point 
very often overlooked by the manufactur¬ 
ers of such devices. The exception to the 
rule however, is the Supreme “Set Analyzer, 
Model SMI," which is one of the simplest 
and most efficient instruments of its kind, 
ever built. This unit is pictured in Fig. A. 

Through the means explained below, it 
has been found possible to employ u single 
meter to measure both A.C. and I).C. An¬ 
other handy feature is the use of a small 
knob located directly below the meter, which 
turns a scale selector switch. To facilitate 
meter reading, the instrument is graduated 
in two scales, (Ml and 0-.‘l; this minimizes 
the chance of making an error while read¬ 
ing the scale. In order to change the scale, 
the selector knob is rotated to the scale 
desired. There are six ranges on the se¬ 
lector—‘100, MOO, 90, 00, 9, anil 0. 'Hie scale 
selector switch controls both voltage and 
current ranges. 

All voltage readings, both A.C. and D.C-, 
are available in the following ranges: 0-0, 
<1-9, 0-00, 0-90, 0-000, 0-900. A.C. voltages 
are measured at 1000 ohms per volt. All 
current readings, both A.C. and D.C., arc 
in niilliamperes in ranges as follows: 0-0, 
0-9, 0-00, 0-90, 0-000. All voltage and cur¬ 
rent ranges are available through the insu¬ 
lated pin jacks on the face of the instru¬ 
ment panel. 


For external use, twenty-two distinct 
ranges can be obtained. In getting these, 
only three external connections are utilized; 
these are made through the three pin jacks 
located at the lower left of the instrument 
panel, and marked “Ext. Connections.” 

The toggle switch at the right of the 
scale selector, marked “CX” on one side 
and "Ileatcr" on the other, is left in the 
“l‘X” position when analyzing from sockets 
which do not utilize cathode-emitter tubes. 
For all cathode-emitter tubes, including “top 
heater” tubes, the switch is closed to the 
“Heater” position, which separates the cath¬ 
ode connection from the heater, and pre¬ 
vents the possibility of short-circuiting the 
cathode bias. Under the l T X socket at the 
upper right is a pin jack* for making a 
connection to the control grid of either a 
pentode or a screen-grid tube; the jack 
under the UY socket is used for connect¬ 
ing to the space-charge grid of the pentode. 
The fact, that facilities are provided for 
making pentode analyses, is evidence of the 
advanced design of this set analyzer. 

Although operation of the “Model 90” has 
been simplified to the highest degree, ac¬ 
complishment of this simplicity has been a 
matter of overcoming many technical ob¬ 
stacles to this design. Reference to the 
schematic circuit of this unit, Fig. 1, will 
indicate this. 

'Hie idea of using a D.C. meter movement 
with a suitable rectifier for measuring A.C. 
has been accomplished in a simple manner, 
and without tlie usual htiHcy rectifier equip¬ 
ment, through the use of a very small and 
efficient copper-oxide rectifier developed by 
the engineers of tin* General Electrie Com¬ 
pany; tin* circuit of this drv-disc rectifier 



Fig. 2 

The bridge adjust meat slur.cn utilises the D.C. 
meter /<*»■ reading A.C. Voltmies, which are rec¬ 
tified in their passage through the rectifier discs, 
which pass current only one way. 

is shown in Fig. 2. Correction of the read¬ 
ing to indicate the usual It.M.S. value of 
A.C. potentials is taken care of automatieallv 
on the scale. The turn of a toggle switch 
automatically throws the rectifier in or out 
of circuit. 

No reversing switch is necessary with the 
“Model 90,” since the meter reads inde¬ 
pendently nf the applied voltage's polarity; 
however, the two pin jacks, marked “Pos.” 
and “Xcg” “Polarity," which may be noted 
on either side of the scale selector, can be 
(Continued an parte 425) 


















January, 1931 


RADIO-CRAFT 


405 


Making Your “Mike” for Home Recording 


A N inexpensive hand-microphone, for 
home-recording mid novelty experi¬ 
ments, may lie easily made from n 
few pieces of cigar-box wood, a dia¬ 
phragm, a strip of sheet metal, a small picee 


of “suiting." a telephone mmithpieee, and a 
**inierophone hut ton/* A push button, too 
will he useful. 

The general principles of home-recording 
have been covered in eonsiderahle detail in 

r 1 'resident, Dlai i the Kodio Man, I tic. 


By MICHAEL BLAN * 

the preceding issue of R.\ino-(*H.\rr; it will 
he recalled that a microphone is a very 
necessary part of the equipment. \nd, 
since not every set owner is in a position 
to make the purchase of an expensive unit. 


the constructional details of one which is 
very easy for the experimenter to build 
are shown in the accompanying illustrations. 

lie fore starting the construction of this 
‘•hand-mike.** «li «r through the “ini seel la ne¬ 
ons** h«ix for the following items: 

One pearl push-button; 


One “Skindcrviken” microphone button; 

One Kudu (or equivalent) shield can; 

One telephone mouthpiece; 

One diaphragm (see below); 

One piece of metal strip. x 5i/ t x l/lb-in.; 
Six small pieees of (doth (see below); 

Knur pieees of cigar-box wood, 1 x !• s 
1 /l<i-iii. 

Four nickeled nm chine-screws, Vs-in. long 
and (i-.Ti thread; four nickeled hex. 

nuts, and two battery nuts. 

Now that all the parts have been col¬ 
lected (What's that? Where can you get 
a diaphragm? Well, just wait a few min¬ 
utes and you will find out just where you 
may he able to locate one.) let’s make tile 
wooden frame. After all, the exact dimen¬ 
sions of this will vary with the particular 
size of diaphragm and shield can available 
in each instance. The dimensions given are 
for the specified equipment, which was used 
for the instrument illustrated here. 

I’se about two pieees of the cigar-box 
wood for most of the frame, (as shown in 
Fig. 1 \) and build up a handle of four 
thicknesses. (line, and means of clamp¬ 
ing the pieces, will he required, of course. 
The general appearance of the wood, before 
being cut to shape, is indicated in the dotted 
outline of Fig. Ill; while the dimensions 
of the completed frame are given in Fig. 1C. 

it will he necessary to bore a hole. 
in diameter, to receive the mouthpiece. Two 
holes will he needed for the strip-mounting 
screws, and two more for the shield-can 
mounting screws. The original dimensions 
(('tmlinnrtl on fmtje 140) 



Fig. 1 

The various statics of nuikinri the “mil:?'' arc slunen dearly in this illustration. 


Watching the Wheels Go ’Round 


F OR several years the writer has made 
a specialty of designing and constructing 
odd and unique arrangements of radio ap¬ 
paratus. One which attracted eonsiderahle 
attention, and favorable comment on tin* 
placement of the pa i ts, is pictured in these 
columns. 

The receiver chassis was an adaptation 
of units taken from a Karas "Kquamatio” 
kit. housed in the upper glass cabinet which 
has a curved top and bottom; the curved 
bottom plate is of black glass. A wooden 
heading finishes off the base of the lower 
glass cabinet, 

'Pile power puck, also put in a class 
cabinet, was a standard Samson *'210*' job 
that presents nothing new in circuit ar¬ 
rangement. The glass sections of 4 he lower 
cabinet were held in place by nickeled 
strips; hut these were not conveniently 
adaptable to the curved sections of the up¬ 
per cabinet, which required the use of little 
nit Fried angles. (The author paid quite 
a hit to have all the necessary holes drilled 
by a competent glass-working house.) 


By LEO BRAMS 

nient and connection may be pointed out to 
the custom set builder's radio prospects. 

Radio sets built by the writer, along such 
novel constructional lines as these, have 
won many awards at radio shows. And 
this tip should he equally as profitable to 
other radio men. 


The mysteries of the 
radio sets are ex- 
f'osed in this plass- 
eased receiver, bu ill 
by ii constructor of 
considerable iupe un¬ 
ity. . I :i <eli-known 
standard circuit teas 
utilized: but the 

a lass and nickeled 
fittings were eiit to 
at tier, so that the 
expense was not low. 
.Still, this novelty at¬ 
tracted much com¬ 
ment wherever ex¬ 
hibited. 


The beauty of an arrangement such ns 
this is difficult to picture; while its novelty 
as a display is always a pleasing and ef¬ 
fective way of attracting attention to a 
window trim. This manner of presenting a 
favored circuit design is sure to be a profit¬ 
able one. Tims, little details of arrange- 
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The Mideet Receivers-Inside and Out 

The demand for a small, but efficient radio receiver, modern 
throughout, but occupying small space as, for instance, on a 
mantelpiece, has led to the production of many interesting 
designs. Eight of the latest are shown. 


F KW things are more inharmonious 
than a big console radio receiver in 
a small room; regardless of how taste¬ 
fully or artistically the set has been 
decorated or camouflaged. 13lit, until the 
advent of the “midget,” or '‘mantelpiece,** 
style in radio sets, it was difficult to lind 
a substitute for the big set in the little room. 

These little radio receivers, with big pos¬ 
sibilities, are the acme of ease in servicing. 
The average dimensions are exemplified in 
these of the Pilot midget illustrated below; 
which measures 17 inches in length, 8*/., in. 
in depth, and 17 y s in. high, overall. 

It is hut the work of a moment to remove 
the chassis of a midget set, to reach for 
the “works'* for testing, or replacement of 
parts. In fact, it is no trick at all to pick 
up the entire machine and take it to the 
service station for the more extensive re¬ 
pairs which may he occasionally necessary. 

A\ bile all radio sets are designed and 
manufactured with the theoretical premise 
that they will not need to he serviced, for 
faults in the receiver, nevertheless it is not 
unusual for any of the faults of the big 


rcfpiircnients from the power-pack, there is 
an increase in the “factor of safety,” and, 
according to the law of averages, there 
should he less chance for defects to develop, 
in consequence of the lesser number of parts 
invol veil. 

In the November, 1!W0, issue of Kadio- 
CiiArr, the Croslev, ‘“Model 51- — New 
1 biddy,” the Jackson-Hell “Model f>2,” and 


The Pilot “Midget” 

This receiver, a product of the Pilot Ra¬ 
dio and Tube I'orp., is one of the best- 
sounding small radio sets it has been the 
writer's pleasure to hear. Its diminutive 
size is achieved by clever arrangement of 
standard components, and by restricting the 
circuit requirements to five tubes. Its nil- 



Fig. 1 

The circuit of the efficient nezv Pilot “Midget Set/* 



Schematic circuit of the }felorad “Cathedral Tone” midget receiver. 


brothers to arise as well in the smaller mem¬ 
ber of the radio set family. However, with 
the lesser number of tubes, and lowered 


the Simplex, “Model II,” wen- described 
and illustrated. Here eight other new 
"midget” receivers are shown, with full data. 


distorted power output is quite sufficient for 
good reception in a room of rather large 
size. High quality reproduction, throughout 
the entire audio range, has been obtained 
by exceptionally careful design of the en- 
Iire audio system, with due regard for the 
small dimensions of the baffle afforded by 
a midget cabinet. It is not enough merely 
to state that the bass notes are reproduced 
very well; for it is a fact that the low 
notes are reproduced without recourse to 
barrel-resonance, which causes a fictitious 
low-note response. 

A point of particular importance is the 
design of the reeeiver, from the standpoint 



Fig. A 

Prom left to right, the following midget receivers are illustrated above: The “Radicttc Model 14 ’ Picrcc'Airo "DelVald Model “Pilot 

Midget Set"; T.C.A., “Clarion, Jn Model 60.” 
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Fig. B 

Prom left to riyht, followimj ore the mantel or muhiet radio sets shown in this illustration : "Master, Model 424' : 'Jesse Preach, Jr., Model O": 

" Hemic r Cameo. Model 14*’; " Melorad, Cathedral 1 one." 


of service. The chassis is easily removable, 
ami continues to play when removed trom 
the cabinet. Fig. 1 gives circuit details. 

Melorad “Cathedral Tone'* 

A simple circuit, comprising two stages 
of tuned H.F., using type ' 2 f tubes, feeding 
into a type '21 detector, which is in turn 
resistance-capacity coupled to the type '45 
power tube, is used in the Melorad “Cathe¬ 
dral Tone” receiver, sponsored by Federated 
Purchaser. The diagram of connections is 
reproduced in Fig. 2 . 


'flic field coil of the dynamic reproducer 
is the only choke in the filter system, and 
serves to smooth the voltage obtainable from 
the power unit. 

Jesse French, Jr, 

One of the first radio sets to introduce 
direct coupling in the audio amplifier sys¬ 
tem is the Junior “Model ("' receiver, sold 
by the Jesse French & Son Piano Co., and 
illustrated in Fig. 3. 

Three screen-grid tubes arc used, the last 
being the detector. The detector output is 
sufficient to drive the type '45 power tube, 
with considerable grid-bias swing. P*v the 
use of direct coupling, it has been possible 
to conserve part of the space which would 
be taken by an input transformer. Still, 
an output transformer (OT) is required, 
to couple the dynamic reproducer to the 
power tube's output circuit. Pints A, P>, 
C are controlled by a single knob 


Master Radio Receiver 
Another manufacturer of midget radio 
sets incorporates tone control in a direct- 
coupled audio amplifier; so that the detector 
feetls directly into the power amplifier with¬ 
out the introduction of a coupling condenser 
or transformer. The circuit of this set, the 
“Model P 2 P' receiver made by the Master 
Radio Mfg. To., Ltd., Los Angeles, ('alif., 
is shown in Fig. 4. 

The technical details are as follows: K 
(volume control), <>,050 ohms; 1U, 500 ; U2, 
R 8 , 50,000; JU, 425; 1U (limn control) 200 ; 


It5, 15St; R(i, 1,800; K7, 2515; 110, 100 , 000 ; 
It to. It II, 500,000 (tone selector). The 
voltage divider comprises It it, R5, U<>, U7. 


The condensers have the following values: 
(', :i50 iiiinf.; (C'l, trimmer condenser) ; t‘ 2 . 
Cl, 0.1-inf.; Cll, . 002 - 11 if.; (‘5, 0.5-mf.; Oi, 

( 7, 1.0 mf. (0 00 V.) ; (’ 8 , {’!>, 2 mf. (t ,000 
\*.) ; Condensers (T, ('5, CO, ('7, (‘ 8 , ('9 arc 
in filter hank. In some cases it is necessary 
to use .004-mf. for (•!, to overcome feed¬ 
back from the ILF. stages. 

('oil L consists of ttoo turns of wire on 
a bobbin, and secondary L 2 of IT! turns. 
The remaining three U.F. transformers ha\c 
45 -turn primaries and 120 -turn secondaries. 

In some of the sets of this model, the 
“tone selector" is not connected as shown 
in Fig. 4 but, instead, to the plate of the 
‘P>. The fixed .002-mf. condenser remains 
connected to the plate of the *15; hut the 
tone selector capacity in parallel with it is 
increased to 14 -mf., and the variable re¬ 
sistor, with one side grounded, then has a 
maximum value of 15,000 ohms. The grid 
of the 'P5 now must he by-passed to ground 
by a fixed condenser of 50 ininf. Accurate 
replacement parts must he used in servic¬ 
ing this set. 

Clarion, Jr. Midget 

This set manufactured by the Transformer 
Curp. of America, is also in the 4 *5-tube" 
class, but the circuit arrangement results 
in somewhat different performance from that 
of the average small-spare radio sets. Two 
stages of screen-grid amplification (Sec Fig, 
5 ) are followed by a screen-grid detector, 
the cathode circuit of which is provided 
with a switch for cutting into circuit a 
phonograph pick-up. The output of the 



7 he Master "Model 424*' mid (jet set has direct audio coupIiu { t. screen-arid tubes, hum balancer f 
and tone control, HI mid net circuits shown hare tuinocd condensers. 



Fig. 3 

Circuit of the "M inlet (». Jesse French, Jr./* direct coupled set . 
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detector is transformer-coupled to the power 
stage, two type-*45 tubes in push-pull; while 
their output is transformer-coupled to a 
dynamic reproducer. Tone control is pro¬ 
vided in the grid circuit of these two tubes, 
and controlled by an off-on switch. 

Pierce-Airo “DeWald” 

A midget product of Picrce-Airo, Inc., 
is the “DeWald Model AC-524*’ reeeiver 
shown in Fig. fi. This circuit is practically 
identical with that of the “Melotad” de¬ 
scribed above; however, in tile former rc- 
eeiver, volume control is obtained by varying 
the screen-grid voltage, while the t4 I)e\VnhP 
varies the signal input to the first ILF. 
transformer. 

“Radiette Model 14F” 

Although the “ltadiette Model 11* F” mid¬ 
get receiver, inanufactureal by Keller-Fuller 
Mfg. On., Ltd., provides sereeii-grid ILF. 
tubes, like most of the midget sets, the 
circuit (big. 7) contains several interesting 
features. 


{Below) 


Fit 7 

The band-selector, “ Rodiette, Model 
14/-"’ reeeiver diagram. 



j. 





Fig. 6 

(.1 frorf ) The Pierce-.liro “Dcli'atd" circuit . 

For instance, the first screen-grid tube 
is preceded by a band-selector; there is a 
little coil furnishing inductively the required 
coupling between the two tuned circuits of 
this unit. The detector is coupled to the 
preceding tube, an ILF, amplifier, through 
an aperiodic ILF. transformer, untuned bv 
a variable condenser; and its output is re- 
sistnnee-cnparity coupled to the power tube. 
The volume control varies the control-grid 
bias. The small I0-iimif, condensers in the 
ILF. circuit are included to improve the 
response at the high-frequency end of the 
tuning scale. 

Remler “Cameo” 

A compact midget set, incorporating 
the transformer-coupled audio amplification, 
and tone control, is the Remler ‘’Cameo 
Model It” receiver offered by Render Di¬ 
vision, Gray & Danielson Mfg. Co., and 
shown in diagram form in Fig. 8. 

(Continued mi ptuje 440) 

Fitf. 8 

{Left) The tone-control, “Remler Cameo, 

Model IV' mid net receiver rtrrml diagram. 



The astonishingly compact, but effective, assembly of “midget sets” is illustrated tit these pictures of the following commercial receivers: {left to 
right) “Jesse French, Jr . Model G“Pilot Midget"; “Master, Model 424"; “Clarion , Jr., Model 60/ 
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Tone-Control Design for Your Radio Set 

And an Opinion on True and False Values in Sound Reproduction 

By G. H. W. NASON 


I T lias nnt been uncommon practice in 
radio, at least until a short time ago, 
to meet deficiencies in some particular 
unit by a compensating effect in an¬ 
other; lack of low-frequency response in 
an audio amplifier by the use of dynamic 
reproducers having a pronounced resonance 
in the low-frequency register. 
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The upper eurve [lives the highest values of 
sound which »■«!« he borne: the lower, the 
lowest which t't in be heard. Middle tones are 
easiest heard ; hut there are (treat differences 
in individual hciring, at hath ends of the scale. 

With the improvement in low-frequency 
response which followed, some inanufaetur- 
ers retained the resonated speakers—and a 
pronounced “boom-boom” was the result. 
To some cars the effect is pleasing, but to 
others it is anathema. Although some manu¬ 
facturers still pursue this course, others 
have maintained the logical idea: that radio 
apparatus should achieve a rendition which 
is as faithful to the original as technically 
possible. Hut this year brought •‘tone con¬ 
trol,” and the idea of the "most pleasing 
effect” returned. Now, tone control may 
he achieved in some forty odd wavs and, 
to misquote Kipling, "all hut one of them 
are wrong.” 

A mellow effect may he produced by em¬ 
ploying a block of fixed condensers in the 
audio-frequency circuit, thus cutting off the 
higher frequencies in a varying degree. 
Since these very “highs” are conspicuous by 
their absence in nearly all receivers, this 
method of attack is fatal to quality, al¬ 
though it product's an effect quite pleasing 
to some ears. I do not know of one trained 
musician who would condescend to listen 



St nee the transformer T has a natural rcso * 
nance, inserting a parallel init’f (a* shown in 
dotted lines) permits this to be overcome, and 
quality given its most natural character. The 
author prefers this. 


to sut'li a receiver while the control was in 
the “mellow” position. 

In these systems, the control knob has 
some three or four positions graduated 
front “brilliant” to “mellow.” Considering 
that the ‘'brilliant” position is already lack¬ 
ing in the high frequencies, which are neces¬ 
sary to the proper reproduction of the 
sibilants in speech amt the overtones of 
orchestral instruments, it is hard to find 
an excuse for still further ruining the de¬ 
lineation. 

The frequencies known to human hearing 
range from 15 cycles to 17,000 cycles. Re¬ 
st riel ion of this range, from the given fig¬ 
ures to between BO and 10,000 cycles, will 
have no noticeable effect upon tin* repro¬ 
duction. In order to effect savings in the 
width of hand occupied, and to remove 
ground noise (which is mostly high-fre¬ 
quency' in character), the restriction may he 
carried still further down to 7,000 cycles, 
where direct comparison, with the original, 
is necessary to judge the difference. Re¬ 
quirements of the Federal Radio Commis¬ 
sion necessitate the further restriction of 
the higher broadcast frequencies to an upper 
limit of 5,000 cycles. 



Resonance of the transformer exaggerates the 
response of low notes, as at A. -Is resistance 
is cut in (at R Fig, 2) tones become more 
natural, between curves H and O’. 

It is self-evident that the chain, from 
microphone to loud speaker, should he so 
perfect as to amount to a clear channel 
from one to the other. 'There is, however, 
our condition where “tone control” is neces¬ 
sary to the correct reproduction of the 
original: if the output of the reproducer is 
to he adjusted to some volume level other 
than that of the original, a re-proportioning 
as to frequency response will he necessary. 

Don’t Believe Your Ears 
Fig. 1 is a well-known diagram of the 
response of the human ear at various fre¬ 
quencies. (This graph is taken from 
“Speech and Hearing,” by Dr. Ilarvey 
Fletcher, of the Hell laboratories, who is 
one of the great authorities on sound.) For 
our purpose, we will refer to the lower 
curve (A) which indicates the absolute 
mechanical power of a sound wave neces¬ 
sary’ to produce a perceptible effect upon 
the human ear. The upper curve (H) 


shows the power which can he exerted be¬ 
fore a senso? ion of pain is experienced. 
'These curves represent the average of con¬ 
ditions found in a great number of per¬ 
sons, upon whom the tests were carried out. 
We are particularly interested in the range 
between 1(> and 5,000 cycles; and you will 
note that the air pressure required to pro¬ 
duce an ilidihit' effect at the upper end XJ 
is a minute fraction of that required at the 
lower end, XI. (It is less than one ten- 
thousandth, in fact; the scale of this curve 
is logarithmic’.) 

If a traiisinission system, of any nature, 
is employed to convey' the efforts of a 
singer from one point to another; and the 
gain through the circuit is so adjusted that 
the mechanical work done In the reproducer 
is the same as that done by the singer at 
all frequencies, then natural reproduction 
will l»e attained. ‘The apparent effect at 
each frequency is proportionate—not to the 
absolute level of the sound—hut to the level 
above the threshold of audibility at that 
frequency. If the singer’s voice were to 
include all frequencies over the entire range 
at an average pressure of one dyne, then 
all components of the original would he 
audible. 

If, however, we desire to reproduce the 
program at an average level of .01-dyne, 
a reference to the curve* will show that the 
frequencies from 100 cycles on down will he 
below tin* threshold of audibility', and will 
not he heard. In order to achieve* a natural 
rendition it is necessary to raise the re¬ 
sponse at the low end, and thus reproduce 
the original in apparently true proportion 
above the threshold of audibility. 

C'onvcrscly, if we found it desirable to 
reproduce tin* original at a higher level than 
normal, it would be necessary to reduce the 
response at the low-frequency end. 

It is not enough to retain all frequencies 
in their correct proportions; it is essential 
to achieve a relationship between them such 
that they effect the human ear in a corre¬ 
sponding manner, if the illusion of life is 
to be retained. 

(Continned on pope til) 



The unit described above, applied externally to 
a speaker circuit, is easily made, and gives 
customers t vhat they want. It is thus more 

desirable for the man whose interests in radio 
are financial, not artistic. 
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Tone Controls in Commercial Radio Sets 

And methods, old and new, of applying this convenience to 

other models 

By R. D. WASHBURNE 


T ill*' subject of tom* control recently 
has been brought to the attention of 
tin* public through the efforts of the 
engineering ami sales departments of 
many ratlin concerns. A review of the meth¬ 
ods in use may surest to the set constructor 
ami to the Service Man the most convenient 
manner iu which control of the audio output 
quality may he arranged in particular eases. 
First, let ns state that tone control means 
changing the relative strength of various 
audible frequencies; while various other fre¬ 
quencies remain unchanged. This is dis¬ 
proportionate reduction of signal strength, 
as compared to volume control, or (nearly) 
proportionate reduction of signal strength. 
J?v tone control, the “timbre" or distinctive 
quality of an audio sound may be modified 
to such an extent as to mislead the listener 
entirely as to the true origin of the sound. 
For instance, to use* obvious examples, a 
violin may he made to sound like a cello; 
or, a soprano voice may he made to sound 
like an alto, and a baritone like a hass. In 
each of these examples the effect is obtained 
by removing or reducing the proportion of 
high notes, or “highs.** A reverse etfeet is 
obtained when the low notes, or the "lows." 
are removed or reduced, while the highs re¬ 
main normal. 

Why Tone Control? 

One of the first questions that arises, when 
tone control is mentioned, is whether tone 
control is needed. Those radio salesmen 
who are only moderately glib find it a hit 
embarrassing to present a reasonable alibi 
when the customer inquires: '“The radio set 
you advertised last year was stated to have 
‘perfect tone.* The one you offer this year 
is said to have “life-like reproduction/ com¬ 
bined with 'color modulation.* If the repro¬ 
duction is 'life-like/ why is there any nerd 
of changing the quality'" And review of 
the statements by representatives of the 
foremost radio companies reveals a number 
of not necessarily obvious, yet vitally im¬ 


portant, reasons for control of the “perfect 
tone/* 

A musical selection played in a large* hall 
will not sound the same* when reproduced 
iu a much smaller place—for instance, a 
room at home. The “acoustics," or the con¬ 
ditions (the amount of drapes, the type* of 
furniture*, tin* amount of hard surface such 
as glass windows, the distance's of the near¬ 
est and furthest walls) which affect sound 
in the hall and in the room at lminc, differ 
widely. To a certain extent, a be*tte*r bal¬ 
ance l>e‘twee*n the*se* widely di tiering and 
uncontrollable mechanical cemditions may he 
obtained through electrical means—the “tone 
control** unit. (A newel way e»f obtaining 
the echo effect of a large hall sometimes 
may be found, when a particular program 
is being broadcast from both long- and 
short-wave* stations, by using one* reproducer 
tee take the combined output of a long- and 
a short-wave receiver tuned to the* program.) 

Then again, transmissions vary widely in 
quality, between those of the high-power. 



Above: tone mid volume control ore first cousins, 
us this old 19JJ circuit shows. firfow: nine 
capacity chuntn*. th rough single and shunt 
connections of the fan-sic it eh, are possible hi 
this ''tone color" circuit of the *'Syuchro phase.** 



denser in audio circuits us inti resistors or 
chohcs in the plate and fir id circuits. 

expensive stations, and those of low power 
and cost. In fact, it is possible at times to 
improve upon the re-reived signals of even 
the best stations. 'There are numerous rea¬ 
sons, of which we will mention one or two: 
(a) although a “frequency run" has been 
made along rentede-cont red wire's and through 
to the- output of the* transmitter, it occa¬ 
sionally happens that a particular part of 
the circuit will rievrlop a slight distortion 
which may go uneorrectrd for the balance of 
the program. Modification of the received 
signal will materially improve the reception. 

Or (h), a performer may for a moment 
forged his e>r her coaching in “microphone 
technique,*’ with harrowing results; hut re¬ 
course* to a tone modulator renews the desire 
to listen. 

Another factor normally beyond the con¬ 
trol of tin* listener is the variation in audio 
quality, due to different degrees of power 
to the receiver input. A local station of 
high power comes through with a quality 
differing from that of the “DX" station. 
Modern receiver design, to a great extent, 
lias overcome this obstacle; the older sets 
are greatly improved, however, by the use 
of a tone control in such instances. 

Have you ever noticed how the “booni- 
hoom" of hass instruments varies with each 
station, the hour of the day, and the par¬ 
ticular program!' In many instances a little 
more, or a little less, hoom-hootn is the 
listener's personal preference. A tone-con¬ 
trol on the receiver is the means of effectinir 
this. 

Focal “static" interference is in many in¬ 
stances, particularly in congested districts, 
a rational reason for tone control. The lat¬ 
ter makes it possible to enjoy, with but 
slightly less “brilliancy" of reproduction, a 
program which otherwise would be marred 
by crackles anil scratching sounds. 

It may be well to point out here that the 



A standard 3-circuit tuner: the striking appearance of this circuit is due to the numerous murks 
of reference , which indicate some of the waiiv Tcrtv.f in which the quality of reproduction, of any 
standard radio set. may be modified. Shunt capacities, shunt and series resistors, and variations 
in tjrid connections and voltages are represented. 
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A slight modification of existing receiver earn- 
ponents gives “tone < ontroi <k% by making 
variable the resistor R, above. 

tone control should he designed to he opera¬ 
tive both with the radio and with the pho¬ 
nograph piek-up; in the latter usage, it 
permits needle-scratch to he controlled as 
the operator deems necessary. In home- 
recording, too, tone control is a ‘’life-saver.” 

Few people realize that famous broad¬ 
casters often have a strident, sharp tone 
of voice (a tone that their friends do not 
hear in conversation and do not realize 
they possess); that they reserve for use on 
the air, knowing full well that the repro¬ 
duced voice will have a richness and mellow¬ 
ness that is sure to charm the listener. On 
the other hand, the broadcaster untutored 
in the wavs of the “mike” will talk in his 
normally heavy voice, only to have the lis¬ 
teners remark that his voice sounded “as 
though he were talking in a barrel.” Here 
again, a slight modification of the audio 
amplification characteristic will help. 

Still another point to observe is that con¬ 
cert music must have a tone different from 
that which is to accompany a dance where 
the throbbing tempo of the drums must be 
heard above the shuffle of dancing feet. A 
motion of the tone control toward "deep” 
modifies the tone to suit the special con¬ 
ditions. 

Strange as it may seem to some people, 
there are thousands and thousands of listen¬ 
ers who seldom hear notes above a certain 
frequency, individually-determined, consid¬ 
erably below the average limits of audio re¬ 
ception. It is, therefore, obvious that a 
control which can boost the high notes to 
a volume level out of normal proportion will 
he to them a real boon. In the same breath, 
it may he mentioned that this auditory dis¬ 
crimination is sometimes found at the low 
end of the audio scale, instead. 

This unusual characteristic in some people 
recalls the story of one Service Man who 
repeatedly reported that he had cleared the 
trouble of “a high-pitched whistle” reported 
by the customer; only to have the customer 
call hack in a short time and say the set 
was tooting as merrily as ever. The Service 
Man simply had not heard the whistle that 
was so clear to others. (The solution of 
that problem was to send a different Service 
Man on future similar complaints.) 

Most radio sets reproduce programs with 
a fidelity which varies somewhat with the 
setting of the volume control; to he more 
specific, we may point to the loss of bass 
notes at low volumes. A control which 
brings hack a certain proportion of the low¬ 
est notes will he a redeeming feature for 
many sets, particularly the older ones. 

Examples of Tone Control 
To show the numerous ways in which the 
tone reproduction of a radio set may he 
changed, Fig. I is presented. For the sake 
of argument, a three-circuit tuner has been 


selected to hear the brunt of the reference; 
of course, this circuit may he considered 
as only the detector circuit of an average 
radio receiver, by imagining a shunt across 
the tickler coil at XI, and the output of 
an li.F. amplifier connected to the “A” and 
“G” posts of the primary of L. 

A form of tone control is obtained by 
slightly detuning the receiver. The use of 
a feed-back or regeneration coil (tickler) 
is shown in Fig. 1; because regeneration too 
is a form of tone control. Still another form 
of control, which might he considered in¬ 
herent in the receiver, is the result of the 
grid-return connection of the detector. For 
instance, the grid return lead may he con¬ 
nected to any of the points lettered A, II, 
/>, or K; the correct plate potential for 
each of these grid connections is secured 
through proper tapping of the “II” supply, 
or by the adjustment of a variable resistor 
Itl connected at X3. Another ]H>int of con¬ 
trol, by a change in value or connections. 



A switch at X euts an existing high-frequency 
by-pass system in or out of circuit. 



Adjusting the capacity of Cl varies the bass 
output—the highs remaining unchanged. 


is at the grid condenser C and the grid 
leak It; the latter is either shunted across 
C\ or connected to the point of grid return 
as shown dotted; or both grid leak and con¬ 
denser may he dispensed with, as shown hv 
the dotted shunt XI. 

Other factors perhaps more conveniently 
accessible are an li.F. choke, as shown at 
Xo, and a by-pass condenser C2. Varying 
the capacity of C2 will result in consider¬ 
able tone control. This may he done in 
“step” fashion by means of several con¬ 
densers and a fan switch; or more gradual 
control may he obtained by the use of a 
variable resistor in series with this by-puss 
condenser, as shown at X2. 

The idea of using a shunt condenser as 
a tone control may he applied at a number 
of positions in the audio circuit. For in¬ 
stance, it may he shunted across a trans¬ 
former primary, as shown at C’2, Cl; or it 
may he a shunt across the secondary, as 
indicated at (“I, Cl. Another favorite point 
is in shunt with the reproducer, or the pri¬ 
mary of the output transformer, as shown 
at Cfi. The proper capacities will vary with 
each position and with the design of the 
equipment; average values utilized in the 
adaptations of various manufacturers are 
indicated in the illustrations. In all of the 
condenser positions illustrated in Fig. 1, the 
timbre of reproduction is controlled by tak¬ 


ing the high notes out of the program, to a 
greater or less degree. 

A type of control favored by the writer 
is a resistor in shunt with the secondary of 
the first A.F. transformer, as indicated at 
K2. (It may instead he connected across 
the secondary of T2, if desired.) In this 
position the effect of a volume control is 
secured; hut at the same time the low notes 
are not reduced as rapidly as the highs, and 
a pleasing effect is secured because the re¬ 
production does not become “tinney,” or 
“thin,” through lack of bass. One of the 
first sets to apply this connection was the 
old “Kmliobi Grand,” a detail circuit of 
which is shown in Fig. 2. 

Fan-Switch Circuits 

A fan-switch and fixed condensers are the 
components of the “tone color” control of 
the Grebe “Synehropha.se 7,” as shown in 
Fig, 3. A lesser number of condensers arc 
used in a fan-switch circuit in the Fhilco 
“Model 77” and “Model !)<>,” as illustrated 
in Fig. 4. 

The fan-switch idea may l>c applied to 
any radio set, where the jumpy “step” con¬ 
trol of the tone is no objection. For in¬ 
stance, the capacity of the coupling con¬ 
denser (in a resistance-capacity coupled 
audio amplifier) may he varied; resulting in 
disproportionate transfer of the audio fre¬ 
quencies, and thus tone control, as shown in 
Fig. 5. This control method could he ap¬ 
plied to coupling condenser C in the “Ka- 
diola 4-7,” shown in Fig. (>; although it might 
he more convenient to use n higher maxi¬ 
mum value at K, and make this adjustable. 

In the lirunswiek “S-14” and “S-21” re¬ 
ceiver, there is a tone-modifying connection 
shown in Fig. 7; by placing an off-on switch 
at X this may he cut in or out. The tone 
may he changed also by placing a two-way 
switch to select either of two capacities 
for C. 

Before leaving the idea of the fan switch, 
it might he well to point out that non¬ 
linear graduation of audio frequency out¬ 
put may he obtained by changing the value 
of the reproducer coupling condenser, as 
shown for example at Cl in Fig. 8. This 
illustrates the output of the Delco automo¬ 
tive radio receiver, in which where tone 
control makes it convenient to match the 
reproduction to the small-space and noisc- 
lcvcl conditions inside a closed car. 

(Continued on fuuje 442) 



Here u selector , not a fan switch, determines 
by jumps the capacity value of the audio am¬ 
plifier coupling condenser. 



The author suggests this little unit (C. R) for 
gradual variation of the effective capacify of 
the audio coupling condenser. 
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The Installation of Dynamic Reproducers 

Some helpful pointers on the conditions for good sound amplifica¬ 
tion, in auditorium and outdoor systems 


S Kl.ECTlNlJ the best amplifier ami the 
most suitable type of reproducer for 
a particular installation is not every¬ 
thing. 

Installation engineers occasionally fail to 
make permanent and secure electrical con¬ 
nections ami mechanical mounting. Very 
often, loose mounting screws may cause a 
rattling noise ditlieult to locate. 

Where tin* dynamic reproducer is used 
indoors, the materials of the walls, ceiling, 
etc., have a distinct hearing on the results 
obtained. 'The size and shape of the room, 
the curvature of the ceiling, the type of 
seats employed, the use of draperies and 
carpets—all these considerations affect the 
acoustical properties of an interior. Kx- 
periencc has demonstrated that reverbera¬ 
tion increases very rapidly, the larger the 
room. The use of upholstered seats will 
increase the amount of effective absorbent 
surface and lienee help to reduce the rever¬ 
beration. in a large motion-picture theatre, 
reproduction is likely to he carried on at 
such a high level of volume that more ab¬ 
sorbent material will be necessary to pre¬ 
vent undue overlapping of words or syl¬ 
lables. Where reverberation is present in 
the recording, this also is added to the re¬ 
verberation present in the theatre. 

The shape ami curvature of the interior 
are also responsible for many had eases of 
echoes. It is then necessary to provide 
acoustical treatment, using draperies, spe¬ 
cial felt or asbestos. One satisfactory 
method of acoustical treatment is illustrated 
in Fig. 1. 

Eliminating Echoes 

It is generally conceded that for best 
results, absorbent treatment should not be 
applied in the immediate vicinity of the 
source of sound. Sound reflected from the 



Fig. B 


l he installation of dynamics with directional 
horns iit Fairfax .dir fart, Ka ns os City, Mo. 


By H. G. C1SIN, MM. 

stage walls, near the speaker, serves the 
useful purpose of reinforcing the direct 
sound of the voice, without nriltj add¬ 
ing to the reverberant sound which causes 
the acoustical difficulty. For this reason, it 
is not advisable to use acoustical treatment 
on tin* stage walls, either at the rear of the 
stage or on the sides. 

In reducing reverberation, it has also been 
found that absorbent treatment under bal¬ 
conies is not as efficient as the same amount 
of material applied on ceilings or walls 
ohure the balcony. 'This leaves tin* wall and 
ceiling surfaces of the main room as the 
best places for the application of the acou¬ 
stical treatment. 

In general, if there is no balcony, the 
material (felt or asbestos) should he ap¬ 
plied upon available areas of rear wall, 
higher than the head level of the audience; 
if there is a balcony, on available areas of 
the rear wall higher than the bead level of 



V he numbered heavy lines represent absorbent 
panels on a theatre's walls: shown more clearly 
in Fig. 3. 


the balcony audience. Treatment should be 
applied on the side walls and ceiling first 
at the rear (opposite the screen) and then 
forward as far as needed to get tin* total 
amount of treatment required. 

\ arious methods of applying the acou¬ 
stical treatment suggest themselves. The 
nature of the space where material is to he 
applied must he considered. Different types 
of interiors require different methods of 
application. I’snally the wall or ceiling is 
of wood, tile, brick, concrete, sheet steel, 
plaster or composition. 

On all walls that permit tucking or nail¬ 
ing, it is recommended that materials such 
as felt he mounted direct to the available 
space. This is illustrated in Kig. 2. Fur¬ 
ring strips can he used to hold it in place. 
In order to make an installation of this sort 
more decorative, the felt may be placed in 
panels, using an attractive molding around 
the margin as a frame. Decorative “theat¬ 
rical gauze" is often used, mounted in a 
frame as shown in Fig. .T 

On walls which do not permit the use of 
nails or tacks, a goud waterproof cement 



Fig. A 

Pynamic installation at liooscvelt Field, 
Mineola. Long Island. 

may be used. Be sure that the adhesive has 
moisture and heat-resisting qualities, and 
that it will adhere readih to the burlap 
back. (Vriient and paste of a kind used 
successfully on many installations can lie 
obtained from most linoleum stores. The 
base of the space, where application is to 
he made, should lie sanded so that the ad¬ 
hesive will have a chance to adhere direct 
to tin* raw material rather than to painted 
or otherwise covered surfaces. (If the 
waterproof cement is applied directly to a 
painted or varnished surface, the counter 
action tends to dissolve the paint and var¬ 
nish, and the whole sheet of sound absorb¬ 
ing material might fall.) 

Another method of application is to re¬ 
move the plaster and apply the felt directly* 
to the laths with flat-head nails. Where 
the room has tile walls, furring strips will 
have to he anchored to tile wall with tog¬ 
gle bolts. 

Distribution of Sound 

In the ideal theatre or auditorium, the 
design should he such that the listeners in 
the rear seats and in the far corners would 



7 he panels thus treated are not only part of 
it theatre's decorations, but absorbents of sound: 
thereby prevent!no reverberations, or " echoes'' 
from the walls, from spoiling quality. 
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The method of applying the felt and gauze 
panels of Figs I and 3. These absorb sound 
instead of echoing it. 


receive as much sound energy as those 
closer to the source of sound and the ju¬ 
dicious use of reflecting surfaces and proper 
design will closely approximate such a 
condition. 

According to John S. Parkinson, acous¬ 
tical expert, much of this uneven distribu¬ 
tion iff sound results from the use of di¬ 
rect iona] horns. For purely theoretical 
reasons, he favors the use of cone-type dy¬ 
namic speakers with noil-directional baffles 
for theatre work; hut, for the larger houses 
it is obvious that the best practical com¬ 
bination is the cone-type dynamic, with a 
horn of large orifice and wide angle in the 
horizontal plane. (Fig. C.) This combination 
is used extensively in theatre work, being 
placed below the solid screens or in back of 
the sound screens. 

AY hen the source emits sounds in a com¬ 
paratively narrow beam and in a single di¬ 
rection, it becomes increasingly difficult to 
provide adequate coverage. 

Mr. Parkinson gives a most excellent an¬ 
alogy to illustrate this point. The ordinary 
garden hose is usually equipped with a 
nozzle, which will enable the user to direct 
the stream either in a single narrow jet or 
in a wide spray. Obviously, if the garden 
is large it is not possible to water all of it 
at once except by using a wide well-dis¬ 
persed spray (as in the case illustrated by 
Fig. i). In a similar fashion, in the theatre 
there is danger that certain areas will not 
receive their proper share of the direct 
“stream,” or that certain reflectors will pre¬ 
dominate in such a way as to produce phase 
distortion or even echoes. This analogy 
holds in the ease of the dynamic unit having 
a small metal diaphragm combined with ail 
exponential horn. 

In many cases, it will he found absolutely 
necessary to obtain directional effect through 
the use of horns; this especially applies to 
outdoor installations. The eonc-type dy¬ 
namic reproducer can be combined with a 
directional horn to give results superior to 
any other method known. 

Matching Outputs and Reproducers 

The matter of correct matching of im¬ 
pedance's is naturally of the utmost impor¬ 
tance and, if this is ignored, distortion and 
under-volume are almost certain to he ex¬ 
perienced. For example, the dynamic 
speaker is generally equipped with a camp¬ 
ling transformer, designed to match the 
voice-coil system of the speaker to the out¬ 
put of an amplifier using tubes *45 or ’50. 
AVIiere the output tubes of the amplifier are 
used in special combinations (such as two 
TO’s, four ’10’s, four ’50’s, etc.) careful at¬ 
tention must he given to the selection of 


the correct matching transformer, so that 
the impedance of the moving-coil system of 
the speaker will lie adjusted to the resultant 
impedance of the output tube system. Like¬ 
wise, where a number of loud speakers in 
multiple are coupled to the output of an 
audio amplifier, special provision must be 
made for correct matching. “Impedance 
adjusting transformers,” having tapped pri¬ 
maries and secondaries, are available. 

Incidentally, the pickup also should he 
carefully matched to the input impedance 
of the amplifier. Very often, loss of high 
or low notes are unjustly blamed on a per¬ 
fect loud speaker; whereas the fault actually 
lies in improper matching between the pick¬ 
up and the amplifier. 

A volume control of poor design or qual¬ 
ity may obliterate a substantial percentage 
of the overtones necessary to the brilliant 
and lifelike reproduction of sound. 

A common defect, in talking-picture work, 
is that caused by excessive loudness, due 
to setting the fader far too high. Fxcessive 
loudness is uncomfortable to the listener 
and increases the tendency to reverberation. 
Monitor for moderate volume, and use “ff” 
or “10” sparingly. 



The smaller the flare of the horn, the more 
concentrated the sound. That of the horn 
above may be carried some distance through 
a flexible hose with little loss. ITith the others, 
the sound spreads at once. 

AVIiere two speakers are used with the 
same amplifier, they should he connected 
so that the diaphragms of both are moving 
in the same direction simultaneously. Other¬ 
wise, nodal points will he formed by the 
conflicting sound waves; with unpleasant 
reactions on the ears of the listeners at 
various points in the auditorium. This is 
a point often overlooked. (How often has 
this condition been checked in home radio 
installations?) 


Fig. C 

The targe horn shown at the right is intended ex¬ 
pressly to distribute sound over a considerable 
audience. It tnay be seen that it is more useful 
for some purposes than the flat baffle {as sJunvn 
in Fig . 4); white the latter covers a larger angle. 
Rccaiisc of the size of the floating cone, this ex¬ 
ponential curve is much shorter than that of a 
horn connected to a small diaphragm. It is in¬ 
tended for use with a dynamic unit taking up to 
15 watts from its amplifiers. 

Illustrations courtesy Wright-De Coster. Inc. 


TABLE I 

ABSORPTION PERCENTAGES 
Table Giving Approximate Proportions of 
Sound or Noise Absorbed by Common 


Building Materials. 

Open window .1M 

Brick wall 18 inches thick.3-2 

Bricks set in cement .2.5 

Carpet imliucd .15 

Carpets lined . 20 

Carpets heavy with lining.-5 

Cement or concrete .1-5 

Cork tile . 3 

Curtains, chenille .2J 

Curtains in heavy folds .25 to 75 

Glass .1.2.7 

Linoleum .3 

Marble .1 

Oil paintings, including frames.28 

Plaster on wood lath .3-4 

Plaster on wire .3JI 

Plaster on tile .2.5 

Rubber tile ..3 

Sheet metal .1-5 

Stage opening .25 to 40 

Steel walls and ceilings ..... ..1 

Trrrazzo .1 

AVood Trim .3 

Wood floor .3 to <> 


(Strictly speaking, the above “absorption 
coefficients” will vary somewhat with the fre- 
yucHcif of the sound. The values in the 
above table are for a frequency of 512 sound 
vibrations per second.) 

The proportion of any sound which is not 
absorbed is, of course, reflected. 


Radio Book Review 

XEAV EMPIRES, by Karl A. nickel. 112 
pages, cloth 5 x 7 T b inches. Published by 
the J. B. Lippincott Co., Philadelphia. 
$1 -50. 

The author of this work as active he:ul of a 
great uews-gat her mg agency—the United Press— 
lias hceti e) i a Met! to gather facts at i<1 opinions from, 
not the United States alone, but the world over. 
The last 26 pages of the liook are occupied by a 
survey of broadcasting conditions throughout for¬ 
eign countries; and these facts are prohahly un¬ 
obtainable from any other work of reference. They 
are preceded by a list of the broadcast stations of 
the United States owned by or affiliated with news¬ 
papers—also useful for many pur]K>ses. 

The main body of the Ixiok, as the author ex¬ 
plains, is an amplification of an address delivered 
to teachers of journalism, a few mouths ago. The 
“new empires” are those of international business, 
the newspapers and the radio; and the Imok is 
written throughout with the newspaper vicwjioint 
foremost. It will l>e interesting, not to the jour¬ 
nalist alone, hut to all who are desirous of inter¬ 
preting history as it transpires. Whether, how- 
(Continued on page 445) 
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The Progress of Television Technique 




THE M1HALY SYSTEM 
By I)r Albert Neuburger (Berlin) 

T ill* difficulty of obtaining freedom 
from the flickering which is familiar 
to all \slio have seen television images, 
has been completely overcome l»v 
D. von Mihaly. In his latest apparatus, the 
images are perfectly motionless in the "win¬ 
dow,** and they do not show the customary 
shifting dark lines, which are due to the 
holes in the scanning disc. The image is 
evenly illuminated and clear. 

Bart of this is due to the increased speed 
of the scanning disc. 'This, which has thirty 
holes, revolves so fast that an area 12 x lti 
inches is covered at the rate of 15,000 scan¬ 
ning points a second; and this lip ire may 
be increased to 18,000 points. ( The former 
corresponds to o speed of 750 revolution* 
per minute, mu I the latter to IKK), which is 
standard with A merican \HAade scannimi. 
Herman television, however, is permitted the 
vse of the broadcast band , its explained in 
October Kadio-Chaft; and this limits the 
mod n la t imj freq n e netp ) 

Furthermore, the holes in the scanning 
disc have been given the special shape shown 
in Fip 1A. 'Hie sides of the hole slant 
toward each other at a very acute angle; 
while the top and bottom are concentric arcs. 

From Fig. IB, it will he seen that equality 
of illumination cannot he obtained with cir¬ 
cular holes; in 1C, it will he seen that 
square holes, while an improvement, still 
cause lines; but the shape of opening just 
described, with its slanting sides, gives ex¬ 
actly even illumination and freedom from 
lines, as illustrated at 11). 


Scientists and engineers, throughout the world, are working to 
perfect radio vision. Their success is recorded here, 
month by month. 


The fund ament til 
principle of syn¬ 
chronization by a 
signal, transmitted 
with the television 
image, is based up¬ 
on the creation of 
a si final by the 
scanning disc it¬ 
self. ’/ his done by 
making the mask 
narrow cnoutih sc 
that a complete 
da rkeuiug of the 
scan u inn hole is 
caused after every 
line. This causes 
a frequency com¬ 
ponent which is 
applied to a 
‘phonic wheel* ‘ as 
at /?. 


DISC 


HOLE 

GOING 
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FIG. 2 


HOLE 
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ON 
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NEON TUBE 


OUTPUT OF SET 




$ 




FIG.1 


l he Mihaly disc has holes (./) bounded by 
ares and radii. This overcomes the tot even* 
ness of light received through circular (/?) 
or square (C) holes; and gives perfect i7/m- 
mimil ion, as at D. 


Mihaly Synchronizing Method 

The ‘’window" used to frame the image 
on the scanning disc is narrower than the 
distance between successive holes. For this 
reason, there is always at the end of each 
line an instant when no light can pass into 
the photo-cell at the transmitter (Fig. 2A), 
and the cell the re fort* gives out no current. 
To emphasize this effect, a rotating col¬ 
lector, which shorts the cell at this instant, 
is employed. 

The result is that, at the receiver, a black 
line is formed after every passage of a 
hole across the window; that is to say, 575 
times a second. 'This frequency of 575 a 
second acts upon a “phonic wheel,** or 
cylinder, which is made of an insulating 
drum covered with thirty strips of soft 
iron, one for eaeh hole in the disc. Op¬ 
posite the wheel is an electromagnet, 
through which the synchronizing current im¬ 
pulses are directed. The wheel, therefore, 
turns in synchronism with the scanning disc 
at the transmitter; as its strips (correspond¬ 
ing electrically to the teeth of a gear) are 
attracted and released 575 times a second. 
1‘his disc is mounted on the shaft of the 
receiver's scanning disc, which is thereby 
driven in synchronism with the transmitter 
(Fig. 2B). 


The set up of the Mihaly televisor for scanning subjects by natural daylight. Mirrors help to 
illuminate the subject properly; and a powerful lens concent rates the image upon the large scanning 
disc, which is placed in a dark room. 


BRITISH SYNCHRONIZING SYSTEM 

I N the transmission of images, and their 
reception, by the Baird system, now in 
use in England, a somewhat similar prin¬ 
ciple is employed. In following this de¬ 
scription, it must be remembered that, on 
the Baird televisors, the image is framed 
at the side of the disc, and scanned from 
bottom to top; it is narrow and high 
(Fig. 5). 

The Baird method, it is explained, differs 
in the use of the synchronizing impulse to 
actuate, not a phonic wheel (which is a 
true synchronous motor) but a speed con¬ 
troller which regulates the actual driving 
motor. This controller is a “cogwheel,** built 
up of thin laminations of mild steel in later 
models, and cut with thirty equally-spaced 
teeth, one for each hole in the disc. This 
cogwheel is connected in series with the 
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hi the Baird system. which scans the imatte 
vertically, a part of the line is cut off at the 
upper end; this serves to create a synchronic 
inti .vi#/ii<7/. 

output of tin* television amplifier and the 
neon tube, as shown in Fig. V. 

On eaeh side is mounted an electromagnet, 
so eonneeted tli.it poles of opposite polarity 
are always presented to the cogwheel, The 
surface of each magnet pole is exactly equal 
in size to the outer face of eaeh cog, and 
the elearanee is very small—about 1/500- 
ineh. The cogwheel* which is keyed to the 
driving shaft of the scanning disc* is so 
set that, whenever a hole on the scanning 
disc is just half covered by the frame of 
the window (that is, half of it is in the 
black hand of Fig. il) two opposite teeth 
of the cogwheel are exactly facing the mag¬ 
net poles. 

When the scanning hole is completely 
within the shadow, anti no current is emitted 
by the photoelectric cell, the accelerating 
force exerted on the wheel by the magnet 
poles has reached its maximum; and their 


pull will tend to retard it, while the next 
hole is passing into the illuminated area of 
the scanner. If the disc is running in exact 
synchronism with the received impulses, 
these opposite pulls will balance. The re¬ 
sult is that the speed of the driving shaft 
is subject to correction every time the 
image is scanned. Under working condi¬ 
tions, it is stated, very good synchronism 
is maintained. 

However, we may speculate what the ef¬ 
fect of a horizontal black or white element 
in the image might he; presumably similar 
to that of a vertical white element in Amer¬ 
ican scanning, as described bv Mr. Nason 
in the preceding issue of Umho-Chaft. 



Here we hove the synchronizing regulator at 
the receiver , which is placed in series with the 
glow lamp, ami responds to the strongest com¬ 
ponent of the signal, 

USE OF THE TELEVISION SIGNAL IN 
MEASURING THE EFFECTIVE 
HEIGHT OF THE KENNELLY- 
HEAVISIDE LAYER 

By C. H. W. Nason 

T HE mechanics of wave transmission 
are rather obscure to the average 
radio enthusiast. Although almost 
all of us have at one time or another 
heard of the “Heaviside layer** as one of 
the causes of fading and as the fundamental 


cause of “skip distance** in short-wave trans¬ 
mission, there has been little of a popular 
nature said in connection with these phe¬ 
nomena. In pursuing the elusive television 
signal certain facts have become apparent 
which, the writer believes, will lead to a 
simpler understanding of fading, and of 
other things contributing to the engineer’s 
dittieultics. 

Wry often, ill receiving an image from a 
not too distant transmitter, double or 
“ghost** images evidence themselves, l 4 *ig. (> 
shows an image of a simple geometric figure 
as it would appear on the television .scan¬ 
ning disc. The image proper is dark. Super¬ 
posed on this is another image, displaced by 
one-half the width of the field of vision. 

Now, radio waves travel jit a substantially 
constant velocity, ami a wave traveling 
from point to point along the earth's sur¬ 
face naturally hikes a shorter time to 
Ira verse the distance than a wave which lias 
been directed upward and then reflected 
back from a medium impervious to the 
wave. This medium which reflected our 
wave (jis shown in Fig. 7) is known vari¬ 
ously as the Heaviside layer or (more prop 
erly, the Kenncllv-IleJiviside layer) and is 
(Continued on \Huje Flo) 



.4 close-up of the Baird speed controller, shown 
in circuit in Fig . 4. The adjustment is very 
close. {From Wireless Magazine.) 



A group of televisors produced by the Telrhor Company, of Berlin, which is developing the inventions of l>. von Mihaly. The large sight-andsouud 
rcci'iver shown at 1 is viewed from the rear at 2; it has a large disc, reproducing the image at the side in the window. At 3. a layout including a 
modern German broadcast receiver, with a televisor o4 its left; here the imaae is reflected upward into a "window/' In the foreground at 4 arc small 

televisors, one in the center with a speed control. 
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CONSTRUCTION OF A RESISTANCE 
METER 

By Malvern H. Berry 
I MOST every radio and electrical ex¬ 
perimenter has need of an efficient and 
reliable resistance meter. With this lie can 
design his own resistors* choke coils, and 
many other tlimps. The instrument men¬ 
tioned in this article was constructed from 
a potentiometer* a galvanometer, two bind¬ 
ing posts, one dial* and a small box. (Kip. 2.) 

Assemble and wire in accordance with the 
diaprams; Kip. 1 is the schematic eircuit. 



.1 uootl wire-wound potentiometer, a aalvauom- 
ctir. some calibrated resistance standards, and 
a ft :e odds and cuds, complete this handy 
iustru meat. 

The potentiometer R should he one of about 
1000 ohms. The palvauoineter G may be 
replaced by a hiph-ranpc milliaintiictcr and 
the results will he the saint*. The battery M 
is just a two-eell flashlipht battery, which 
can he purchased from the ten-cent store. 

After everythinp is assembled comes the 
calibration of the potentiometer R. This 
can he clone with a Wheatstone hridpe. (If 
Hie constructor does not have a Wheatstone 
hridpe, one may he had for the askinp at 
vonr local liiph school. In the event that 
the constructor is not familiar with the 
Wheatstone hridpe, the physics instructor 
at the hiph school would he plad to explain 
it.) If you can use the hridpe, proceed as 
follows: attach to the potentiometer a dial, 
(vernier preferred) and adjust the poten¬ 
tiometer for a reading of 5 on the dial. 



FiU. 2 

Mr. Kerry's layout: the in the lid is 

the reference calibration. 


With this fractional part of the potentiom¬ 
eter in the circuit, connect it to the Wheat¬ 
stone hridpe and find what the resistance of 
that part is. (Set a piece of “graph** squared 
paper and graph the resistance in ohms, 
for every five marks or degrees on the dial, 
across the paper; and graph the reading or 
degrees on the dial up and dawn. Where 
the two intersect on the graph page* place 
a dot. After the resistances have been cali¬ 
brated from zero to the full value of the 
dial for every five degrees, draw a line 
through all of the dots. 'This will he your 
calibrated curve for the resistance meter. 

To operate the meter, place an unknown 
resistance Kx across at the binding posts, 
and note the reading of the galvanometer 
G when the unknown resistance is placed 
in the circuit. Switch on to the calibrated 
potentiometer R and adjust until the gal¬ 
vanometer reads the same as before. The 
value is then the same in both resistances. 
Take the reading of the dial in degrees and 
look that reading up on the graph, and the 
value of tin* unknown resistance can he 
read direct from there. 

My ganging several variable resistors of 
assorted ranges at It, and tapping them to 
a selector switch, the resistance range may 
thus he greatly increased. 


A CONVENIENT HYDROMETER 
RACK 

By Willis W. Futer 



‘/hi hydrometer holder .i—made from the strip 
It is fitted with a wax-covered drip pan, which 
is acid-proof. 

F INDING that the hydrometer had a 
habit of getting into the tool box, against 
coils and condensers, and into other unde¬ 
sirable places—thus putting sulphuric acid 
where it wasn't wanted—the writer rigged 
up a simple rack that nicely solved the 
problem. 

\s tlu* illustration shows, a sheet of metal* 
of the shape shown at J>, is bent into arm 
shape to hold the rubber cap* ns at A. 

An acid drip-pan, made from a can cover, 
is fastened below tin* nozzle. 


Both pieces of metal are to he dipped into 
pa ratlin (which may lit* obtained by melting 
a candle) to prevent the acid from eating 
through the metal wherever it may touch. 


IMPROVING AUDIO QUALITY 
By George H. Ohmer 
OMF; experimenters claim that, when the 
secondary of an A.K. transformer is 
used as ail audio impedance, it is better to 
use one having a burnt-out primary. Their 
contention is that the inductance of the un¬ 
used primary winding will set up stray. 



.l< a comment on audio quality, the author 
.an wests short inn the u a used primary, when 
nsiiny the secondary as an audio coupling choke. 

out of phase, currents which will cause 
distortion. 

The aidlior built an audio amplifier of the 
impedance-capacity coupled type, using the 
secondary of an A.K. transformer of (i-to-t 
ratio whose primary was still perfect. < hi 
loud \o|iimc tin* signals wen* distorted. 

Shunting the unused primary with a .(Mil- 
mf. condenser reduced the distortion 
slightly; and a .005-mf. capacity greatly re¬ 
duced the distortion. Shorting the primary 
connections ("B-j-" and “K") was best. 

However, still further improvement was 
effected by tin* use of an R.K. choke, the 
condenser (', and a variable resistor R with 
a value of 0 to 2<MI*(KH) ohms. 


THE “HOWLER” AS A SERVICE 
OSCILLATOR 
By B, Fox 

HE old idea of putting n microphone 
transmittm* against a receiver may now 
he put to more practical use than annoying 
the party at the other end of the wire, as 
illustrated in Kig. 5. 

Transformers Tl and T2 are any handy 
(Continued on pope 442) 



.1 telephone transmitter, receiver, and tranj;- 
former, are the essentials of this " audio 
howlerdcsinncd for use in radio adjustment. 
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An A. C. Short-Wave Receiver with the Automatic Tuner 


T HE receiver to 1>e described is an 
example of what may be accom¬ 
plished by tht* experimenter or set 
builder who is not technically trained 
and must depend on the magazines tor his 
“dope.” The author claims no credit for 
any part of the circuit shown. Every por¬ 
tion was lifted, wholly, or in part, from 
some circuit described in a radio magazine 
or from a maim fact urcr's pamphlet. Much 
credit is due to W8AYO. 

The receiver's range is from about 18 to 
100 meters; no “etuis' 4 are used and fre¬ 
quency is varied by setting, to a given mark, 
one dial. All important “ham" bands are 
covered and automatically well spared over 
the secondary tuning dial. Most of the 
short-wave commercial phone and broadcast 
stations arc covered, as well as numerous 
airplane, ham and transatlantic phone sta¬ 
tions. 

The operating power is all A.(\ Even 
‘C 44 batteries arc eliminated, and it is as 
near “hornless," with good tubes, as an A.(\ 
set can be. This means that little or no 
limn is to he heard, except a slight residual 
hum at very low wavelengths. In explana¬ 
tion of this, even a u l).(\" short-wave re¬ 
ceiver, if operated near A.(\ leads at 20 
meters, will pick up some \.(\ hum. This 
receiver has no more Inn 11 at 20 meters than 
the direct-current receiver in the same 
loeat ion. 

The radio-frequency input is untuned. 
Authorities differ as to the value of tuned 
or untuned radio frequency in short-wave 
reception. The writer's experience is that 
about everything heard on a eonimercially- 
luiilt tuned U.K. set is to he heard on this 
receiver; so the ‘2t screen-grid H.F. stage 
is left untuned. The detector also is screen- 
grid, and is exceptionally sensitive at all 
frequencies. (See Fig. 1.) The '21 is noii- 
miernphonie, and one may jar or slam the 
set without trace of “racket" in the phones. 
The set goes into oscillation, at 18 meters, as 
smoothly as at 1<M> meters. Absolutely no 
“dead spots" are encountered at any 
frequency. 

The audio end is “dual.' 4 A switching 
arrangement is used to change over from 
“peaked*' audio for (*. \Y. code reception 
to “quality" audio for phone and broadcast 
work. The value of this feature is apparent 
the* first time listening on the crowded 
*‘IInm" hands is attempted. 

The second stage is also controlled by a 
switch; no plugging in or out of phone jack 


By H. E. HURLEY, W6CKS 



This kink may hr applied to a ire that frosted 
metallic finish to an aluminum front panel ; 
the overlapping eireles produce an attractive 
effect. 

being necessary. In the receiver pictured, 
extra jacks are provided to accommodate 
visitors who desire to “put on the cans." 
As “ham" work is the usual duty of this 
receiver, no provision was made for a 
speaker; however, such a hook-up has been 
used with verv satisfactory results (Fig. 
1A.) 

Dimensions of the chassis are: panel 7 x 


U inches; sub-panel 13 x 8 x inches, 

with a section IE. inches wide cut out hack 
of the panel; %-inch aluminum stock is used 
for the panel and 1/lb-inch for the sub- 
panel, (lighter stock may he used.) The 
front of the panel is given a “frosted' 4 fin¬ 
ish bv placing a 1-inch block in the drill 
chuck (Fig. 2) then rotating on the panel, 
after it has been lightly covered with line 
%alve-grinding compound. I.ap the circles 
and, when the entire panel has been worked, 
wash off (do not wipe off) the remainder 
of the compound. 

All wiring is beneath the sub-panel. The 
biasing batteries are soldered in place, as 
they’ should last for a long time. The in- 
di\ idual D ..-volt cells were obtained from 
tile smallest 4> .-volt “t“* battery; though 
small flash-light cells could be used. All 
parts, except the automatic* tuning unit, are 
standard and vim\ be purchased from any 
good supply house: the tuner must be or¬ 
dered direct from the factory. If was fully 
described in lF\mn-(VMT for May, lfl.Tk 
beginning on page 572. 

(Ctmt in licit mi fuuje 131) 



Fi*. A 

Four vines of the receiver built by Mr, Hurley, that a* the upper riuht illustrates the panel 
arranuement described in the text. The placement of parts is 'ary completely shown. The auto¬ 
matic tuner visible at the left of the panel (from abate) comprises the condensers Cl and C2. 
the variometer L\ and tickler L2. The regeneration control is located where the volume control 

is in an ordinary receiver. 
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The Hows and Whys of the Push-Pull Circuit 

(PART II) 

The push-pull circuit, it is generally known, gives more power 
than tubes in parallel; and it gives better quality. The reasons 
will be explained in a series of articles of which this is the second. 

By EDGAR MESSING 


T IIK first installment of this article, 
in the December issue of it.wuo- 
( raft, was devoted to a considera¬ 
tion ot whether, and how, resistance 
in the plate circuit of a tube could cause 
false reproduction. The next step is to 
investigate the tube’s behavior when the 
load contains inductance, or eapacitv, as 
well as resistance. 

Fig. <> shows what happens to the curve 
with an audio transformer I' as the load. 
Curve A represents the relation between 
jrrid voltage ami plate current at a pi veil 
plate volt ape. Curve 11 shows the same 
ielation but at a lower plate voltape; and 
curve C shows the characteristic under 
hipher plate voltape. The three curves are 
shown because the passape of plate cur¬ 
rent tliroupli the load (the primary of T) 
causes a potential drop across it, and thereby 
lessens the voltape at the plate. Actually, 
as we pointed out previously, the tube op¬ 
erates between curves 11 and C which rep¬ 
resent, respectively, the minimum and maxi¬ 
mum voltapes at the plate of the tube. 

Point <r on A will be that around which 
we operate. On the positive side of the 
ineoiuinp wave, shown as a variation of the 
prid voltape hg, the prid’s hcconiinp more 
positive, or rather less nepative, tends to 
increase the plate current. lint the load 
circuit contains inductance as well as re¬ 
sistance; and the effect of inductance, ns 
we all know, is to di scon rape am cha litre 
in the current thronph it. In other words, 
\w‘ say that the current thronph an induc¬ 
tance “laps behind tin* voltape ennsinp that 
current. What happens, then, is that the 
plate current cannot follow the prid volt¬ 
ape variations in.Aonth/ but, marching up 
to the point b y laps tile input voltape, as 
shown by a-b, 

\\ e have said that the plate current laps 
the input voltape. More truly, the input 
voltape on the prid causes a variation of 
tlie plate current, which is more conveni¬ 
ently interpreted as the result of a voltaic 



IfV /mrc previously seen the curves of resist¬ 
ance coupling; here arc those of a tube with 
an inductive load in the plate circuit. 


which we consider to be penerated between 
the plate and cathode. The plate current, 
of course, is lappinp this generated voltape. 

If we plot all the points for various prid 
potentials, we obtain a loop as our dynamic 
or operatinp characteristic, as shown dotted 
in the praph. Now, obviously, operatinp 
along a loop means that the plate current 
does not exactly follow the grid-voltage va¬ 
riations. Fig. 7 makes this more clear. Note 
here that, if we change the grid voltage hy r 
one unit (say, from jr to //), the plate cur¬ 
rent may change less than a unit (or from 
/> to ic only). Hut, on the contrary, at some 
other point of the curve, a change of one 
unit of grid voltape (as from r to ,*) may 



IVhercver a tube is operated on a "atrzvd 
characteristic,” the output current (vertical) 
does not exactly reproduce the input voltaic 
(horizontal). 

mean a change of two units of plate cur¬ 
rent (o to a). If we had operated along 
a straight line instead of a loop, any change 
in grid voltage, anywhere on tile line, would 
always produce an equal change of plate 
current. The effect of an impedance load, 
then is to cause distortion. And now we 
know that a tube, operating under the usual 
conditions, will produce distortion, and that 
this distortion will be considerable if the 
output impedance is small. Hut—-ami this 
is what we have been petting around to 
through several paragraphs—tin* use of a 
push-pull circuit will eliminate this distor¬ 
tion; and therefore we may resort to it, 
even when a low-impedance output is iicccs- 
sa rv. 

■lust how this is accomplished, we will be 
able to see with the help of Fig. 8. t'urxe 
.above (which represents the shape of the 
plate current of tube Vl of Fig, I) may be 
resolved into curves (' and fK where C is 
the fundamental which exactly represents 
the wave impressed on tube VI, and h is 
the component representing the distortion 
caused by the tube. Wave />. we note, has 
twice the frequency of C and is therefore 
its second harmonic, 

(We are justified in resolving tin* curve 
into components because it has been proven 
mathematically, many, many times, that a 
curve may be regariled as the sum of any 
number of curves; and we may see that C 
and /> added together produce A ,) 

Now, B is the curve of the plate current 



Fig. 1 

The standard push-pull output stage . 


of tube V‘2, which (as explained in Part I) 
has impressed upon it voltage which differs 
in fihttee from that on the grid of Vl, and 
shows a corresponding difference in plate 
current. We proceed to break up B sim¬ 
ilarly into its fundamental t" and second 
harmonic /)'. 

Now we note that curves C and C' arc 
directly opposite: /.#»., one is positive and 
tin* other is negative or, as an engineer would 
say, they are 180 degrees out of phase. 
( iirves /> and h\ however, are exactly in 
phase. If V and C' arc directly opposed, 
this means that, when C is flowing from 
*1 to f tliroupli one half of the output trans¬ 
former ( V- in Fig. 1) C is flowing from 
f to e, (If We consider, as we may for this 
purpose, the alternating component in the 
(Con fin tied on juuje 408) 



Fig, 8 

The two tubes create the two waves .-1*71; r<tr/r, 
a result of the distortion explained in Fig. 
7. has ii distortion component added to the 
fundamental which represents the signal. Fy 
the push-pull circuit, the distortion is can¬ 
celed out. 
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Constructing An All-Wave Superheterodyne 

With Data for R.F., Oscillator, and Intermediate Coils, for the 
“ Roll - Y otir-Own’ Constructor 


By R. WILLIAM TANNKR, W8AI) 


A CiHKAT ninny broadcast listeners, 
interested in tin* short waves, arc 
using for such reception mi SAW 
adapter which plugs into tlu* dctec- 
tm* socket of tlu* regular broadcast receiver, 

1 In* sensitivity of si iH i mi arrangement 
leaves Hindi to lu* desired. 

'Hie writer recently worked out the cir¬ 
cuit, shown in 1 ig. 1, which allows efficient 
reception on all waves, from approximately 
17 to fiOO meters, with a single receiver, 
A total of seven tlilies are needed; an *01A 
first detector, an *01A oscillator, two *22 
screen-grid 1 ,1*\ stages, an *01A second de¬ 
tector, a *12A first audio amplifier and a 
*71A power amplifier. Although a screen¬ 
ed d K.F, stage ahead of the first detector 
is very desirable from the standpoint of 
train and selectivity, as well as for the 
elimination of interference with neighboring 
listeners, it is not an absolute necessity and 
is not shown in the diagram. 

Kvcn without an K.F. stage there is re- 
markahle sensitivity, due to the use of re¬ 
generation in tlu* first detector and a high- 
gam intermediate-frequency* amplifier of the 
variometer-tmled type. The selectivity is 
on a par with that of any other receiver and 
is sufficient for even the most exacting op¬ 
erator. 'I*he use of high-grade audio trans¬ 
formers, plate rectification in the second 
detector, ami induetaiiee-tiined I.F. trans¬ 
formers results in a very fine ipudity of 
reproduction. (A'ofc the ipudity of some 
short-wave broadcast)!)" is none too good; 
therefore do not blame tlu* receiver if dis¬ 
tortion is present below 200 meters). 

The Frequency-Changer 
This part of the super is of somewhat 
different design from that usually employed; 
in that the oscillator is of the tuned-plate 
type and a variable resistor is connected in 
parallel with the first-detector tickler to 
control regeneration. 


It will he noticed, by referring to Fig, 1, 
that for tuning the lirst-deteetor input and 
the oscillator-plate coil, double condensers 
are employed in parallel. These are Pilot 
two-gang .U00.T>-mf, units, with removable 
shafts and modified st raiglit-linc-frequency 
plates. In both condensers tlu* hack sec¬ 
tions are cut down to three rotor plates, re¬ 
sulting in a capacity of approximately 
,000]Ti-inf.; tin* front sections have each one 
plate removed, A bridge of No. 11 hare 


T HE writer of this article, well 
known in the short-wave field, 
here describes a set which is well 
adapted for use over the broadcast 
range as well as for short-wave work, 
and which will give high amplification. 

We shall be glad to hear from the 
constructors of supers of such a range 
whether similar in design to Mr. Tan¬ 
ner's, or showing differences. 


copper wire is made to tit between the tw ) 
stator terminals on each condenser, \\ hen 
receiving in the 200-fi00-mcter hand. Doth 
sections are thus connected •»; parallel; the 
effective capacity being slightly over ,000:i5- 
inf. On tlu* oilier hand, when Hie short 
waves are desired, the wire bridges are re¬ 
moved; leaving only the back sections in 
circuit. In this manner efficient timing is 
obtained throughout the entire range. 

The radio-frequency choke (UF(*) used 
in the plate circuit of the oscillator may he 
one of the many on tlu* market designed 
for waves below BOO meters. That (itFIT) 
in the lirst-deteetor cireuit may* not be 
needed; us the primary of the first inter¬ 
mediate-frequency transformer acts as a 
K.F. choke. However, if ‘‘holes’* where re¬ 
generation is absent are found in tuning 
the first detector, the inductance of the 


I cans former primary tuny not bo correct; 
if so, try connecting in a coil consisting ot 
pin turns of No. Bfi enamel wire on a 
inch wooden dowel, which has been pre¬ 
viously - “boiled" in paraffine. 

Hie fixed condensers IT, <2 Jl,v * 

respectively, the grid, plate blocking and 
bypass condensers, and have capacities of 
,unu|5-mf., .noo25-mf, and .002-mf. It is a 
grid leak, <1- to H-mcgohm; the higher value 
giving the greater sensitivity*, ltl, the re¬ 
generation control, may he almost any vari¬ 
able instrument with a maximum of HWMM) 
to 50 ,n(io ohms resistance. The two filaments 
are controlled by a fixed 2-ohm resistor Id, 
which is connected in the positive lead so 
that the negative side could he grounded. 

If the completed receiver is to he mounted 
in a metal cabinet (it should he for best 
results) the metal shaft of Hu* oscillator 
tuning condenser must lie replaced with 
one of bakelite, and the frame insulated 
from the panel. 

Kvcn though tlu* entire set is housed in 
a metal cabinet, tlu* oscillator stage and 
component parts should in addition be en¬ 
closed within a copper or aluminum shield, 
to prevent stray coupling to the first de¬ 
tector circuit. 

Intermediate-Frequency Amplifier 

This unit is tlu* heart of the super, and 
upon it depends whether the receiver will 
be /■ cal It/ sensitive and selective, or be like 
a great many bm lie-constructed supers— 
neither very sensitive nor very selective. 

As the vacuum tube is a voMm/cr-opcratcd 
device, the 11'. transformers should be so 
designed and constructed that the highest 
possible voltage is impressed upon the grids. 
It is a well-known fact that capacity in 
slumt lowers the effective* voltage* and, if 
too high, also sharpens tlu* tuning to such 
(('otttinu* ti an jMtje i55) 



77jc circuit of Mr, Tanner* s receiver; only the plug-in coils and condensers of the first detector and oscillator must be changed and suit cited over, for 
different reception ranges . The remainder of the circuit is set to balance the intermediate statics most effectively; it will be noticed that these circuits 

arc tuned by variometers, rather than condensers, to give stronger signals. 
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SPECIAL NOTICE TO CORRESPONDENTS : Ask as tnatty questions as you like , but ■*] j 

please observe these rules'. 

furnish sufficient information, and drazv a careful diagram when needed, to explain your meaning ; use ' 
only one side of the paper. List each question . 

Those questions which arc found to represent the greatest general interest will be published here, to the I 

extent that space permits. At least fire weeks must elapse between the receipt of a question and the T S 

appearance of its answer here. I * 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question, ( , 

Other inquiries should be marked 44 For Publication,” to avoid misunderstanding. 

Replies, magacines, etc., cannot be sent C. O. D. A 


NORTHERN ELECTRIC "R-5(T 
RECEIVER 

(102) Mr, R. Stark, Port Arthur, Ont., Can. 

(Q.l) If available, please show the schematic 
circuit, and any additional material yon may have 
available, on the “Model K-50** receiver. This 
was a product of the Northern Klee trie Company 
of Canada blit, since as the receiver is now obso¬ 
lete, it is difficult to obtain any data regarding 
its circuit. This set uses three of the little type 
“215A” peanut tubes (known also as “X“ tubes) 
for R.F. amplification and detection: the two audio 
tubes are type 4 T)X235.“ The last two (A.F.) 
filaments are wired in parallel, but the detector 
and the two U.F. tulie filaments are connected in 
series; a 6-volt “A“ supply being used. The tulies 
for the R.F. windings are 3 in. in diameter and 
3 in. long, wound with No. 22 enameled wire. The 
tuning condensers Cl. C2 and C3 have a capacity 
of approximately .0005-inf., each. 

Please state where the coils are tapped, and the 
values of the remaining units. 

(A.l.) R.F. Coil 1,1 has a total of 63 turns, 
tapped 10th and 15th turns; L2 and 1.3, 67 turns, 
tapped at the center for the plate connection, and 
half-way I »e tween the center and one end, connect¬ 
ing cither to C4 or C5, for the “!*-{-*’ lead. Con¬ 
densers (*4 ami C5 are the usual small neutraliz¬ 
ing condensers, having a maximum capacity of 
about 35 to 50 nimf. Resistor R4 may have a 
resistance of aliout 30 ohms. Although not shown 
in the diagram, the “1)4-90“ lead to the audio tidies 
is hy-passed hy a 1-mf. condenser; this value may lie 
used also as the “IP* by-pass condenser CTO across 
the “1*45“ and “A—" posts. Coils 1.1, L2 and 
L3 must be in non-inductive relation, 

(Ry an odd coincidence, a letter from Mr. W. 
Harvey Wright, Marion, Ind., has come to the 
attention of this desk, hi which substantially the 
same circuit is reconi mended to Radio-Craft readers 
for experimental consideration. However, his di¬ 
rections call for 60 turns of wire cm the R.F. coils— 
though tlie total number of turns will depend upon 
the capacity of the tuning condensers—tapped at 


20 and 40 turns. The antenna coil, it is sug¬ 
gested. is to be tapped at the 6th and 10th turns; 
but this will vary with t he selectivity desired. 
Mr. Wright is using type *01.\ tithes, up to the 
output stage, which has push-pull *71.Vs.) 

(0.2) llow can this set he prevented from 
niotorlioating? 

(A.2) If batteries are used for the “IP’ supply, 
it is prokihle they are too low and should he re¬ 
placed. If an eliminator is supplying plate current, 
it is not large enough for the job, and lacks filter¬ 
ing capacity. Increasing the values of the output 
by-pass condensers should enable the circuit to 
operate without motorboat in g. Kspecially, try in¬ 
creasing the ‘■Rd-’* detector by-pass capacity to 
2, or even 4 mf.; in the diagram, this is con¬ 
denser CTO, connected to post 1*. Try another 
ground connection; and try other grid leaks for 
R2 or R3, 



(Fig. 0.103.4) For long-wave practice and ex¬ 
periment you may use this; but keep off the 
broadcast band with this "autodync'' circuit . 


(0.3) How is a phonograph pick-up to l>e con¬ 
nected into circuit; and would It be possible to use 
a screen-grid tube in place of one of the “N“ 
tubes? 



( Fig. Q.102) The Northern Electric 44 R- 50 ,f circuit, which is very similar to the If', E. 4 ‘Betts” 
and the 44 Ez > eryman Four.” This circuit is excellently adapted to use screen-grid instead of “.V" 
tubes; the neutralising condensers C4 and C5 would be then eliminated, JJ‘<* shall be glad to 
hear from experimenters who have tried this. 



(Fig. 0*103 H) Left, the series “ reversing 
field” of an A.C. meter: right, the fixed field 
of a D.C. meter . 


(A.3) A phonograph pick-up may be connected 
to the grid and filament posts of the detector tube 
\ 3, and switch may he used to control this con¬ 
nection. 

This circuit is a “muttrotlyne,“ and consequently 
redesigning would he necessary in order to adapt 
it to screen-grid tubes. Also, the increase of am¬ 
plification would necessitate re-location of the com¬ 
ponents, to prevent feed-back effects. At any rate, 
condensers (’4 and C5 would not 1>e needed; am! 
the new dry-cell type screen-grid tubes C32s) should 
be used if the filaments are to remain series- 
connected. 


LONG-WAVE RECEIVER 

(103) Mr. T. T, Curling, Ft, Wayne, Ind. 

(0.1) l|o\v may a simple one-tube receiver lie 
made, for picking up long-wave code station trans¬ 
missions to obtain code practice? 

(A.l) The schematic circuit of an easily-built 
set, the l >e Forest “ Cltra-Audion," is shown in 
Fig. 0.103.V Although a tuning condenser C of 
.0005-mf. capacity may he used, it is recommended 
that this part have a capacity of about .001-nif.; 
which value may be obtained by gauging two .0005- 
nif. units. The larger capacity will make it easier 
to tune in a greater number of stations with a 
lesser number of coils. Any tyi»e of tulie may lie 
used at VI. Honeycomb coils may be purchased, 
or home-made coils scramble.wound, with No. 3(1 
enameled S.C.C. wire, on a form an inch wide 
and aliout two inches in diameter, to the following 
number of turns: (25. 80-350 meters: 35, 175-550) 
50, 200-750 meters; 75, 330-1030; 100, 450 1460; 
150, 660-2200: 200. 1300-4000: 250, 1350-4800; 

300, 2050-6300; 500, 3.000-8,500; 600, 4,000- 

12.000; 750. 5.000-15.000; 1,000, 6.200-19,000; 

1.250, 7,000-21,000: 1,500, 8,200-25,000, meters. 

The two smallest coils are listed merely fur com¬ 
pleteness; the ranges are roughly those covered with 
a .001-inf, condenser. Some form of mounting 
must he arranged so that the coils may lie con¬ 
veniently interchanged. The coils should lie rigidly 
supported; so that the turns cannot move, even 
slightly, when the coils are interchanged. 

(0.2) I low does an A.C. meter work? Why 
does it indicate, steadily, on A.C.; when the needle 
of an ordinary D.C. meter on this supply will 
flutter? 

(,\*2) The D.C, meter when measuring D.C, 
may he represented as shown at the right in Fig. 
0-103- I*; where a moving coil, carrying the cur¬ 
rent to lie measured, produces a field which reacts 
(Continued on page 443) 
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Short-Wave Stations of the World 


5.83 
7.32 
8.57 
<>7 
0.1)8 
9.90 

10.51 

11.55 

11.07 

12.48 


13.04 
1 1.92 
13.97 
14 Ol 
14.00 
14.15 


14.62 

14.89 


15.07 

15.10 

15.12 

15.40 

15.45 

15.50 

15.53 

15.00 

15.94 


P II 
In.30 


10.35 


From 9 
Paris and 


8-H) 


41 

; 50 


Kilo* 

Meters cycle* 

4.97-3.33 GO,000-50,004)—Amsteur Telephony and Tele¬ 
vision. 

51.4H0- W2XBC, Now Brunswick, X. J. 

41 ,oou—W8XI, East Pittsburgh, Penna. 

35,000—W2XCU, Ampere. N. J. 

34.0UO—W2XBC, New Brunswick, X. J. 

31 , 000 —W8X I, Pin Miurgh. Fa. 

30,105—-liulfo A hi ml, Sardinia. Telephone to 

Rome. 

29,190—PK3I3, Siwrabayu, Java, Wed. and Sat., 

5:50-7:50 a.m. 

25.900—65SW, Chelmsford. England Experimental. 
25.700—W2XBC, New Brunswick. N. J. 

24.000— W6AQ, San Mateo. Calif. 

(Several experimental stations are authorised 
to oiwrate mi non-exclusive waves of a series, 
bull) above this and down to 4 rueters.l 
23,000—W2XAW. Schenectady. N. Y. 

21.540- W8XK, PUt>bnrgh. Fa. 

21.400- -W2XAL, New York. 

21.400- -WLO, I.uvvmice. N. J., transatlantic phona. 
21,320—DIV, Nauen. Germany. 

21.130— LSN. Moult’ Grande, Argentina. 

—W2XA0, New Brunswick. N. J. 

14.50 20,680—LSN. Mcme Grande. Argentina, after 10:30 

p. m. Telephony with Europe. 

— FMB, Tamatave, Madagascar. 

—PMB. Bandoeng. Java. 

—FSR. I'n i Is-Sal gnu iilmne. 

20.5OU—W9XF. Chicago, ill. (WKNR). 

20.140—DGW, Nauen, Germany. Tests 10 u.m.* 
3 p in. 

15.U3 19,950—L8G. Monte Grande. Argentina. 

a.m. to 1 p.ra. Telephony to 
Nauen (lterlln). 

<—DIH, Nauen. Germany. 

19,9m;—_Monte Gruiule. Argentina. 

19.850— WMI, Deal. N. J. 

—SPU. Ulo de Janeiro, Brazil. 

19.83M FTD. St. Assise. France. 

19.4i»U— F2U, Tamatave. Madagascar. 

19.400— FRO. FRE. St. A>slse, Frame. 

19.350— ....Nancy, France. 4 to 5 p.m. 

—VK2ME, Sydney. Australia. 

19.300— FTM, St. Assise, France, in a.III. in noon. 

19.220—WNC, Deal. N. J. 

18.820—PLE, Bandoeng. Java. 5.40-6:10 am. and 
from 2:40 u.m. Tues. and Frl.; 8:10-10:40 
a.m. Tue*. Al-o tcleplmny. 

—_Salgmi. luditi-Clilnu. 

16.10 18.620— GBJ, Bodniln. England. Telephony with 

Montreal. 

18,610—GBU. Rugby. England. 

18,100—PCK. Kootwljk. Holland. Dally from 1 
to 6 30 a. in. 

18.350— WND, Heal Reach. N. J. Transatlantic 

telephony. . . 

16.38 18,310—GBS. Rugby, England. Telephony with 

New York. General Postoffice, London. 

— FZS. Saigon, lndo-China, 1 to 3 pin. 
Sundays. 

18.210—FRO. FRE. Ste. Assise. 

1 ^ 171 )— CG A, Dnimiimndv I lie. 

Telephony to England. 

Co. 

18.130— GBW, Rugby, England. 

Is. 120—GBK. Rugby. England. 

8 050—KQJ. Bollnas. Calif. 

17.950—FZl , Tamatave, Madagascar. 

17.850— PLF. llamlm-ng. Java ("Radio Malabar**). 
—W2XA0. New Brunswick. N. .1- 

17.850— PCV. Kootwljk. Holland. 3 to 9 a.m. 

IT.Tsi)—W8XK. Pittsburgh. Pa. „ ^ M , 

17,750—HSi PJ, Bangkok. Siam. i-9:30 a.m.. 1-3 

p.tu. Sundays. 

17.10 17.550—G21V. S.S. ".Majestic.** 

- G2G N, "(llymplr.** 

17.34 17.300—W2X K, Schenectady. W 5*. Tues . Thurs.. 

Sat. 12 to 5 p.m General Electric Co. 
WBXL, I lav ton. Ohio. 

— W6XN. Oakland. Calif. 

—W6AJ, Oakland. Calif. 

—W7XA, Portland. Ore. 

— W7XC. Seal tie. Wash. 

-W2XCU, Ampere, N. J. 

— W9XL, Annka, Minn., and oilier experi¬ 
mental stations. 

17 52 17,1111— W00. Ileal. N. J. Transat Lull ie phone 

—W2XD0. Uican Gaic. N. .1. A. T. A T. i «. 
16.560—G2AA. shin iiIhiiic. 

16.520—VLK. Sydney. Australia. Plmne to KnglaiuL 

16.300— PCL, Kootwljk. Holland. Works with 
HandoenK from 7 a.m. Netherland State 
Telegraphs. 

—WLO, l.awrence, N. J. 

1 1 .:►!»<*- FRE. Saigon, Imlo-Chlna. 

16.150 GBX. Rugliy. England. 

15.050— PLG. Bandoeng. Java. Afternoons. 

15.575—F8BZ. Freml plmne ti (!2UN. 

1*3 p in. relaying WGV. 

15.310—W2X AD, Schenectady. N. Y. Rroadcasls 
1', :mi- 0XY l.vngbv. Denmark. E\|ierlinrru..I 
15.280—W2XE. Jamaica. N. Y. 

15.25H—W2XAL. New York, N. Y. 

1 5.21(1—W8X K fKliKA) Plitsliiirgli, Pa 
Tliu., Sal., Sun , 8 a.m. to noon. 

15,120.. .Vatican city (Home). 

15.0IIU—CM6XJ. Central Tnlmicu. Cuba. 

— LSJ. Monte Grande. Argentina. 

* n 11’•fm VK6AG. Pet ill. Austral !a. 

30.50 1 1.62U - WM I Heal. N. J 

X D A. Me\l.i. i*itv. 2-50-3 p.m. 

14.180—W8XK, East l’|M*hiirgb. Pa. 

— GBW, Rugby. England. 

WNC. Heal. N. J. 

14,420—VPO. Suva. Fiji Islands. 

14 340—G2NM. Smmlng-on-Thame*. England, 
da.v * I 311*3 pm. 

20 97-21.26 14.300-14.100- Amateur Telephony. 

*►1 HO 11.2811—.... "BaiUn-Marnr." Rabat. Morocco. 

“ 13.940—_Bucharest. Roumanla. 2-5 p.m. Wed., 

Sat. 

13 800—_Mombasa. East Africa. 

13 500 —_Vienna. Austria. 

33.400— WND, Heal Reach, N. J. Transatlantic 

telephony. , . 

13,325 G2IV S.S. Majestic. 

—G?GN. S.S. "Olympic.** 

13.043—OBE. La Punta. Peru. Time Signals 2 pirn 

— _"Radln-ManK-,** Rabat, Morocco, 

a.m. Tuea., Thurs., Sat. 


France. 

tjuebee. 

Canadian 


Canada 

Marconi 


in. 54 
16.57 
16.dl 
16.70 
16.80 

ill. 82 
p. 87 
16 90 


IS 10 

18.37 

18.40 


18 50 
IS 56 
18.sn 
19.511 

19.56 

19 611 
19 65 
19.66 
19.72 

19 83 
19 99 


20.70 


20.80 

20.90 


21.50 

21.59 
22 20 
22.38 

22.50 
23.00 


Tuea.. 


Sun* 


S-9 


All Schedules Eastern Standard 
l Time : Add 5 Hours for Greenwich 
Mean Time. 


Kllo- 
Mtiers cycles 

23.35 12.850—W 2X0, Schenectady, N. Y. Antipodal 

program 9 p.m. Mon. to 3 a.m. Tues.; 
noon to 5 p.m. on Tucs., Thurs. and Sat. 
General Elecirlc Co. 

— W6XN, Oakland, Calif. 

W2XCU* Ampere, N. J. 

W2XD0, Ocean Gate. N* J. 

—W9XL, Anoka. Minn., and Other expert- 
mental relay broadcast era. 

23.7(1 12.650—CJA. Imiiuniomlvlllc. Canada. 

24.41 12.280—GBU, Rugby, England. 

24.16 12.250—FTN. Ste. A»»Im> tParlsf France. Works 

Buenos Aires. Indo-Chlna and Java. On 
9 a.m. to 1 p.m.. and other hours. 

— KIXR, Manila. P. I. 

— GBS, ltughy, England. 

24.63 12,280 Airplane. 

2 1.68 12,150- GBS, Rugby, England. Transatlantic phone 

to Heal, N. J. (New York). 

— FftO, FQE, Ste. Assise. Frame. 

21.89 12.045— NAA, Arlington. Va. Time signals, 8:55- 

9 a.m., 9:55*10 p.iu. 

24.98 12.000—FZG, Saigon. Indo-Chlna. Time Signals, 

2-2:05 p.m. 

—_H|iuiln, Portugal. 

25.10 11.945—KKQ, Rollnas. Calif. 

25.24 11.880—W8XK (KDKai Pittsburgh. Pa. Tues., 

Thu., Sat., Sun., noon to 5 P.m., and Sat. 
night Arctic programs. TelevLiun Mon. 
and Frl. 2:30 p.m.. 60 lines. 12iiU r.p.m. 
—W9XF, Chicago (WEN 11). 

W2XAL, New York IWRXY). 

25.34 11,840—W2XE, Jamaica. New York (WAitC). 

25.36 11.820—K IXR, Manila. P. 1 5-6 p.m., 11:15 u.m.- 

12:15 lun., 2-4 a.iu_. ami (except Monday) 
5-10 a.m. 

... .Calcutta. India. 

25.40 11.810—13R0. Prato Sincraldo (Home), llaJy. 


(NOTE: This list is compiled from many sources, 
all of which are not in agreement, and which show 
greater or less discrepancies; in view of the fact that 
most schedules and many wavelengths are still in an 
experimental stage; that daylight time introduces con¬ 
fusion and that wavelengths are calculated differently 
in many schedules. In addition to this, one experi¬ 
mental station may operate on any of several wave¬ 
lengths which are assigned to a group of stations in 
common. Wo shall be glad to receive later and more 
accurate Information from broadcasters and other trans¬ 
mitting organizations, and from listeners who have 
authentic information as to calls, exact wavelengths and 
schedules. We eannot undertake to answer readers who 
inquire as to the identity of unknown stations heard, 
as that is a matter of guesswork; in addition to this, 
the harmonics of many local long-wave stations can be 
heard in a short-wave receiver.—EDITOR.) 


25 12 ll.snu—U0R2. Vienna. Ait-trla. Tnes.. 911 am.: 

Weil., 5-7 li.rn.: Tlnn*.. 5-7 a in 
25 53 1I.75D—G5SW. PliclMiofunl. England. 7:30*8:3(1 a.m. 

anil 2-7 i* in. except Saturday)* ami Sunday*. 
11.690—CJRX. Winnipeg. Panada 

25 OK 11.670—KI0. Kaliuhu, Hawaii. 

26.IMI 11.530 CG A. Drummondvllle. Canada. 

26.in 11.490—GBK, ltughy, England. 

26 20 11,410—KIXR, Manila. P 1 11 15-12:15 p. m.. 

2-4 a.m., 5-lu a.m. 

*6.22 11.435— DHC. Xsmell. Crummy 

20.o» 11.280—IBDK, Brunei*. Belgium. 

26.70 11.230—WSBN. SS. ■•Leviathan" and A. T. it 

T. telephone connectinn. 

IBDK, ss "Eh’ttra." Marmot** yailit. 

27 3U 10.9811 ZLW, Wellington. X. Z Ted* 3-8 a.m. 

27 75 III. SUM GBX. Rugby. England. 

28 (Mi in,710— CTI B0, Lisbon. Portugal. 

—... .Pa-ablunca. Mnrnmi. 

28.20 1(1.030—PLR Bandoeng. Java Work* with JInl 
land and France weekdays from 7 a.m.: 
*omcllines afier 9:30. 

28 11 lii.5ln—WLO. Lawrence. N. .1. 

28 5(1 10.510- RDRL. Leningrad. P.S.R.U. tllu^la) 

K ME. Sy ill icy. Aii'lialia. 1-7 am. 

:»v yin in in) PCK. Knnivvijk. llnllaml 
28 86 111.39ft— GBX, Rugby, England. 

28 97 10.35U--LSX, I tileim* Air* 1 '. Argentina Testing, 

S -1 (I p.m. Ttim*radli> Intel nsieinnal. San 
Martin 329. Uiieitn* Aires. 

29ii(i 10,310—....Paris. France. 1:30-3 p.m. daily; 9 
a iii. Sundays. 

29.56 In.160- HS2PJ, Bangkok. Siam. Sun., Tues., Fil., 
s-11 9 rn. 

29 98 10.01)0—CM2LA. navana. Cuba. 

...Belgrade. Jugoslavia. Monday 3-1 p.ra. 

: ii 15 9 911) GBU. Uugh.v. England. 

U 20 9.930—W2XU. laing Maud City. New York. 

~....Po<en. Poland. 

30 90 9.890—LSN. Bunin* Aire*, plume to Eilli'pe. 

(I.5U 9.839—NRH, Heredia Co,la lllrn. 5*6 atld 10* 

11 pm. Atmtmhi iV-pedc^ Marin, A par* 

t iU III 10. 

in 61 9.790—GBW. Rugby. England. 

30.75 9,750—.Vgen, France. Tue* anil Frl., 3 to 

1:15 pm 

— WNC, Heal. N J 

31.10 9.C40—7L0. Nairobi. Kenya. Africa. 11-00 a.m. 

t 2 b ill. Relay* G5SW. ClielnMmd. fre¬ 
quently from 2 to 3 p.m. 

— ....Monte Grande. Argentina, works Nauen 
Irregularly after 10::30 p.m. 

I 23 9.*i0n—LGN, Bergen. Norway. 

I 26 9,.59u PCJ, III heroin) <Elrnthmetn Holland Wed 

5-9 p.ni.; Tim. 7-9, 11*12 p.m.; Frl. 7-9 
pm.. I I a m. Sat. 1-7 a.m., N- V. 

PblIItea Radio. 

— KIXR, Manila. P. T. 

31.28 9.580—W3X A U, By berry. p a .. relays WCAU dally. 

—VPD, Suva, FIJI Islands. 


Kllo- 

M iters cycles 


31.35 

1(1.36 


31.48 


31.56 


9..57o — W IX AZ. Sprlngllild. Mab. IWBZ). 

9 P ,iiu . . .Kuiiigswusterb;ni>en, Germany. 30 to 
II a.m.. 11:30 a.m, lo 2:30 p.m.. and 3 to 
7:30 or 8:30 p.m. Relays Berlin. 

NAA. Arlington, Va. 

KIXR, Manila, I*. 1. 

ZL2XX, Wellington, New Zealand. 

9,530- W2XAF, Schenectady, New York. Mon., 
Tues., Thurs. and Sat- nights, relays WGY 
.5:30-11 P.m., dally. General Electric (**». 
W9XA, Denver. Colorado. Relays KOA, 

—_Helsingfors. Finland. 

9 500- QZ7RL, Copenhagen. Denmark. Aninud 


7 P.m. 

— VK3ME. Melbourne, AU>tralla. 

31.6H 9,490—0XY, Lyngby, Denmark. 1 p.m. 

31.70 9,46n _Radio Club of Riieims Aire*. Argenlina, 

31 80 9.130—.. .Posen, Poland. Tues. 1:13-4:45 p.m.; 

Thu. I :30*S p.m. 

32 00 9.375—EH90C, Rente. Switzerland. 3-a:30 P.ra. 

—0Z7MK, Copenhagen. Denmark. Irregular 

after 7 p.ra. 

— 3UZ, Melbourne. Australia. 

32.06 9,350— CM2M K. Havana, Cuba. 

32.13 9.330--CG A, Drummondville. Canada. 

32.40 9.250—GBK, Bodmin, Kriglaml. 

32.50 9.230—FL. Paris. Frame (Eiffel Tower) Time 

signals 4:56 a.m. ami 4:56 |>.m. 

—VK2BL, Sydney, Australia. 

32.59 9.2O0— GBS. Hugby, England. Transatlantic phone. 

.12.811 9.Ill)—SUS. i'aim. Egypt. 

33.26 9.010— GBS, Rugby, England. 

33.81 8,872—NP0. Cavite (Manila) Philippine Islands. 

Time signals 9:55-10 p.m. 

34.00 S.82U— VK2UZ. Sydney. Australia. 

34.50 8,6911 W2XAC, Schenectady. New York. 

HKF. Bogota. Colombia. 

34.68 8.650—W2XCU, Ampere, N. J.W9XL, Chicago. 

W3XE. Baltimore. Mil. 12:15-1:15 p.m .. 
1(1:15*11:15 p.m. 

—W2XAV, lamg Island City. N. Y. 

—W8XAG, Dayton, Ohio. 

— W6XN, Oakland. 

—W4XG, Miami, Fla. 

—And oilier experlmenial stations. 

84.74 8,630—WOO. Iteal. N. J. 

—W2XD0. Ocean Gate. N. J. 

35 00 S.57n RBI5. 1< banarovsk. Siberia. 5-7:30 a.m. 

85.02 8,560—G2GN. SS. ‘‘Olympic. * 

—G2IV. SS. "Majestic. ** 

8.5.54 8.440 G2AA, dinre-luMilp phone. 

35.48 8.450— WSBN, SS. "Leviathan.*' 

30.00 8,330—3K A A, Leningrad. Russia. 2-6 a.m., Mon., 

Tues., Thura.. Frl. 

86.74 8,160—_Mombasa. East Africa. 

37.02 8.100—EATH. Vienna. Austria. Mon. and Thura. 

5:3o io 7 p.m. 

— JIAA. Tokyo. Japan. Te*ts 5-S a.m. 

— HS4PJ. Bangkok. Slam. Sunday 8-10 a.m. 
87.36 8,030—NAA, Arlington. Va. Time signals 8:55-9 

a in-. 9:55-10 p.m. 

37.13 8.015—Airplanes. 

37.65 7.9M) VK2ME. Sydney, Aiutralfa. 

37.8U 7,930—DO A, hoeberliz, Germany. I to 3 p.m. 

Reii-b |m>s i zem ra hunt. Berlin. 

88.00 7.890—VPD. Suva. Fiji Islands. 

38.2ii 7.830—PDV. Km.ivvijk. Midland, after 9 a.m. 

38.60 7.77U—FTF. Ste WIm*. Frame. 

—PCK, K tHd wi jk. 11 ill land. 9 a.m. to 7 pin. 

39.15 7.669—FTL, Ste. Assize. 

39. Hi 7.6U1I—_Hiniiamb.i. Kiuavlnr. 

39.70 7,55n—....SS. " Breiiieti. ** 

— HKF, Bngntn, Columbia, 5-7 p.ltl., 11 | In.* 
1 a.m. 

40 mi 7.5no—. ... Uadm-Touralue.’’ France. 

40.20 7,460—YR, Lyons. Frame. Daily except Sun., 

Ill :3n in 1:30 a.m. 

4n.5ft 7,41(1—_Eherswalde, Germany. Mo.. Thu. 1- 


2 p.m. 

41.00 7.310—....Paris. France ("Radio Vitus") Tests. 

— ....Moscow, PSSIt. 7-7:45 a.m. 

41.16 7.23d—D0A. I iiH’iierit z, Germany. 

41. .50 7.220—HB9D, Z.ui'ii li. Svv il/.erl.ind. 1st and 3rd 

Smidavs at 7 a.in . 2 p.m. 

41.70 7.190—VK6AG, Perth. West Australia. Between 

5 3ii ami In a nl. 

EAR58, Family KlamK f Slain). TeMlng 
5-3n u.m. 

42.12 7.120—0Z7RL, Copenhagen. Denmark. Irregular. 

Around 7 li.m. 

42 5n 7 .im; 0— ;.. .1.Iakov HlamL (north of Siberia). 

■12 70 7.II2U- EAR )25. Madrid. Spain. 6-7 1*.in. 

42.8(1 7.1)00— F8KR, CntlManttn. Algeifa. 

43.nO 6.*i8o—EAR lid. Madrid. Spain Tue*. and Sat., 

5'30 to 7 p.m.. Prl. 7 to 8 )i m. 

CTI AA, Samos. Portugal. Friday. 4-5 p.m. 

43 50 6.90(1 IMA, Rome. Paly. Sim., noon to 2:30 p.m. 

43.60 6.875—F8MC. <‘a-aidaura, Miroreu. Sun., Tue . 


Wed.. Sal. 

— D4AFF. Cocthcn. Germany. Sutid.iv* 1 '■ 
a in : TucmLiv*. Friday*, noou-2 p in : 
Thursday* 4-6 p.m. 

44.40 6.753—WND, Heal. N. J. 

44.60 6,720—VRY, Georgetown. BrltHli Guiana. Wed 

and Sun.. 7:15 to 10:15. 

45.00 6 . 600 —.. .Berlin. Germany. 

45 20 6.63.5—WSBN. SS. "Leviathan.” 

46.05 6.515- W00, Heal. N. J. 

— W4XG. Miami. Fla. 

46.70 ( 125— W2XCU. Ampere N. J.;—W9XL. Xn.ka. 

Minn.; and nlhers. 

47.00 6.380— CT3AG, Fitnrtial, Madeira Island. Sat, 


5-7 p m. 

HClBR. On It n. Ecuador, 8-11 p.m. 

47.35 6.335 WI0XZ. Airplane Television. 

VE9AP. Hrlmimondvllle. Canada. 

—....Ca'ablaiici. Monven. 

48 00 6 25(1 . . . U.idlci-.Mann■.** Rabat. VlnriMeo 

48 30 6.2U5 HKC, Bognta. Colonllda. 9*45-11:30 p.m 

H 62 6.17b HRB. Tegucigalpa. Ilnndura*. 2-12 i 

.Mon.. Wed. Frl.. Sat. Inf. S. W. i lull 
iirngram. Sat. 11:3(1-12 p in. 

48,74 • ,155—W9XAL. Chicago, Ill. (WMAC) and Air¬ 

planes. 

V E9CL, Winnipeg. Canada. 

*D «3 • lie KIXR, Manila. P I 3-4:30, 5-9 .,r lit 

j hi 2-3 a.m. Sundavs. 

- WBXK. Ea't Hit'bnrgli. Va Tip, Thu , 
Sat.. Sun . 5 P.m. to midnight. 


(t'ntitimtnl im pnpc 
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R ADIO-GR AFT 


January, 1931 


WHY NOT GRASP SUCCESS? 


Study radio In your 
spare time at home 



RCA Insti¬ 
tute students 
get first-hand 
knowledge 
and training 
. . . and get 
it complete . 


RCA INSTITUTES* Inc. 

Dept. NP-l 

75 Varick St, New York, N, Y. 

Gentlemen: Please send me your biff 
FREE 40-pasre book which tells about 
the many opportunities in Radio and 
about Vour famous laboratory method 
of radio instruction at home. 



Mail this 
e o upon 
NOW • • . 


A RE you satisfied with the position you now hold? Do you feel 
A that you're worth more money? Are you pleased with your¬ 
self, your work, your associates... and your future? What does 
next year hold for you... and the year after that? 

Are you content to merely plod along through the best years of 
your life... or do you want to get into far pleasanter work... 
meet more interesting people.. .and hold a well paid position? 

The ambitious man ties his future to an industry that's develop¬ 
ing rapidly... that's going up and up! Your life lies before you 
. .. will it be a losing game or a profitable adventure? . .. Will 
you GROW with a GROWING BUSINESS or will you waste 
your life and opportunities in an industry that is already fight¬ 
ing a losing battle? 

If you are looking for a REAL opportunity... if you want to 
make the most of your life ... to grasp the success that should 
be yours, then u'e say to you , “Study Radio/* 

Everyone knows that Radio is the fastest growing industry in 
the world today... countless opportunities are waiting for men 
who have the training and ability to grasp them. Where have 
you heard of any business that has developed as fast as this? 
Radio needs trained men and needs them NOW! Think of the 
future Radio offers you! 

You can easily obtain the training you need under the direction 
of RCA Institutes, a division of Radio Corporation of America, 
which thoroughly trains men in every branch of radio and also 
assists them in obtaining employment. You learn radio by actual 
experience on the very latest types of radio equipment. You 
study under the direction of nationally known experts. You can 
learn all about radio servicing and selling, ship operating, shore 
station operating, radio telephony and telegraphy, and airplane 
radio equipment . . . also instruction in sound motion picture 
installation, maintenance and repair! 

Study at Home in Your Spare Time 

The RCA Institutes complete Home Laboratory Training 
Course gives you all you need to know about radio. The lessons 
are of absorbing interest... easy to learn. You rapidly progress, 
step by step... and you receive absolutely free the complete RCA 
Institutes Laboratory Equipment, a modern outlay of apparatus 
furnished to every student... enabling you to easily solve radio 
problems. This is the way for you to acquire, in your spare time, 
the commercial knowledge and ability that command good pay. 

Home Training Course 
By America's oldest and foremost 
Rtidio training organization 

This home training course and free laboratory equipment are 
backed by more than 20 years' experience. A signed agreement 
by RCA Institutes assures you of absolute satisfaction . . . 
furthermore, if after taking this course you are not satisfied 
in every way, your money will promptly be returned to you 


Name_ 


start on the 


Read this free book 


Addrens. 


Occupation 


road tosur* 
eess in ratlio 
T O MPA YI 


Everything you want to know about Radio... Describes in detail 
the home training that has placed thousands of men in good 
paying positions. Forty fascinating pages of pictures and text 
all about radio. 
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READ HOW YOU CM DO IT 



Study radio in the finest 
equipped schools in America 


In order to make it easy for you to study radio, RCA Institutes 
has opened six completely equipped schools throughout the 
country ... at New York, Chicago, Boston, Baltimore, 
Philadelphia and Newark, N. J. Each of these six schools has 
the very last word in radio equipment. They all offer exactly 
the same training in day or evening classes . . . you study 
under the personal direction of RCA experts. In this way you 
learn at the very heart of radio itself, because you study under 
the direction of RCA ... the great corporation that sets the 
standards for the entire radio industry. The very progress of 
radio is measured by the achievements of the famous engineers 
in the great research laboratories of the Radio Corporation 
of America. 


You pet contmer* 
rial training that 
prepares you for 
success in radio. 


Only training course 

sponsored by Hadio (corporation of America 


That's what RCA Institutes does for you . . . that’s the kind 
of training you want . . . the practical, thorough knowledge 
that you need for success in radio. 


Graduates of these schools are thoroughly posted in all the 

very latest develop¬ 
ments, the newest in¬ 
ventions and greatest 
discoveries in radio, 
because they study in 
the finest equipped 
schools in America. 


Opportunities for Trained Men 

Graduates frequently obtain positions shortly after graduation. 
Every graduate receives the thorough training that gives him 
the knowledge and the confidence to hold a good paying position. 

Come in today . . . See for yourself! 



Step into the nearest school and then you 
will know why it is that thousands of men 
have acquired the training that has enabled 
them to occupy well paid positions in radio. 
Meet the instructors, talk to the students, 
examine the equipment . . . convince your¬ 
self . . . See what radio can offer you, and 
what RCA Institutes can DO for you. We 
will be glad to meet you . . . glad to explain 
everything ... to show you everything . . . 
without the slightest obligation on your part! 
Come in today and get a copy of our free 
book, or send for it by mail. See what our 
course has done for others and what it can 
do for you! 


Sent! I hi* coupon to ilic nHiooI most coiivenleMl for you to attend. 



HOARD OF MANAGERS OF 
RCA INSTITUTES, Inc. 

The names of these men arc known through, 
out the world at* the greatest names in radio. 
Their experience will giiideyou in your training 
• • • 

Chairman of the Rounl 
GEN Eli \L JAMES IIAHlIOliD 
Chairman of the Hoard 
Radio Corporation of America 
• • • 

I* resident 

RUDOLPH L. DUNCAN 
s • • 

A'ice* President 
F. R. BRISTOW 
• • • 

WILLIAM BROWN 
Vice.President and General Counsel 
Hadio Cor|»oration of America 
s a s 

W. 4. WINTEBBOITOM 
Vice.President 
RCA Communications, Inc. 

• • • 

CHARLES J. PANNILI. 

Vice-President 


Radiomarine Corporation of America 


GEORGE S. DE SOUSA 
Treasurer, Radio Corporation of America 
• • s 

E. A. NICHOLAS 
President, E. A. NICHOLAS, Inc. 


A. E. REOCH 

Vice-President, RCA Photophone, Inc. 

• • s 

CHARLES nOR.N 


General Engineer 
National Broadcasting Company 


RCA INSTITUTES, 

A diviaion «»/ Radio Corporation of America 


RCA Institutes, Inc., operates resident schools, giv¬ 
ing day and evening classroom instruction in the 
following cities. Mail the coupon to or call at the 
institute most convenient to you. 


222 North Rank Drive, Chicago 
73 Varick Street, New York 
899 Boylston Street, Boston 
1211 Chestnut Street, Philadelphia 
560 Broad Street, Newark, N. J. 
1215 N. Charles Street, Baltimore 


) 


RCA INSTITUTES. Inc. 

Dept. NI-1 

Please send me catalog: describing 
your resident school (classroom) 
instruction. 


Name---- 


Address 


Occupation.. 



INC. 








The Greatest Thrill in Radio .. 
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The Best Thort Wave Reception Unit 


• PA LOl <Super-K)afp 

(A. C. OR D. C. SHORT WAVE KIT —14 TO 500 METERS) 


It is not only home set builders who are buying the thousands of Super-Wasps Pilot 
is shipping every week. The fellows who relay messages all over the world for the 
sheer joy of it the Licensed Radio Amateurs — are also adopting Super-Wasp as 
their official outfit for receiving broadcasts, talk and code. 

These experts, who developed short waves before any manufacturer knew anything 
about them, know why Super-Wasp is superior. They are convinced that the feature 
Pilot pioneered of putting a Screen Grid, TKF stage ahead of the detector gets more 
stations than their own old straight regenerative sets. They know too that in a few 
hours they can produce a neater receiver for their operator's table with the inexpen* 
sive Super-W asp Kit than if they bought expensive separate parts and experimented 
till they worked right. 

You can tell a leader by how many followers he has. Pilot Super-Wasp’s success is 
proved by its many imitators. Remember, Pilot Super-Wasp covers from 14 to 500 
meters, giving you practically all the regular broadcasting channels as well as short 
waves. And don't overlook the fact that Pilot products are known personally to more 
users throughout the world than any others and that every single Pilot product is 
made in the largest factory in the world owned and operated by a radio manufacturer. 

BATTERY SETS 
IN KIT FORM 

29 50 

Kit K-110: The battery - 
operate <1 Super- Wasp. 

Batteries and Tubes extra. 



A. C. 
IN KIT 


$ 


34 * 


SETS 

FORM 

50 


Kit K-115: The A.C. Super- 
W asp. Use your own ABC 
pack or Pilot K - 1 1 1, 
specially designed for the 
Super-Wasp. Power Puck 
and Tubes extra. 


ALGERIA 

MOROCCO 




PILOT RADIO ft TUBE CORP. 

OFFICES IN PRINCIPAL COUNTRIES 
OF THE WORLD 



FACTORIES: LAWRENCE, MASS. 

Chicago Office San Francisco Office 

234 S. Wells Street 1276 Mission Street 

New York Office—525 Broadway 




FOR LONG AND SNORT 
WAVE RADIO RECEPTION 
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New Radio Devices for Shop and Home 


used for determining; the polarity of 
very small voltages. 

For continuity tests, three pin jacks are 
provided at the lower right of the panel; 
one pair for high, and one for low resist¬ 
ances. The battery is protected beneath 
a metal plate. 

One of the most interesting and important 
parts of the “Model 90** is the universal 
analyzer plug, which is approximately the 
size of a *99 tube; making it very con¬ 
venient for tests on “midget” or “mantel¬ 
piece” receivers, where very compact tube 
arrangements are encountered. l>y an in¬ 
genious snap-cat eh arrangement, the adap¬ 
ters used in analyzing become virtually a 
part of the plug itself, and will not pull 
loose on removal from a tight socket. All 
connections art* brought into the set analyzer 
through the same seven-wire cable. 


In addition to measuring screen-grid cur¬ 
rent and pentode current, the ‘‘Model 90** 
tests helium (non-filament) rectifier tubes, 
and measures not only resistances and ca¬ 
pacities, hut the reactances of elmke coils 
from to 100 henries. It may he used as 
an output meter on any type of radio re¬ 
ceiver, being adaptable for output impe¬ 
dances ranging from 1000 to H5,00t) ohms. 

“Model 90'* weighs only six pounds and is 
only 4 17 , in. x 9 , A in. x 11 \\ in. in size. It 
is enclosed in a beautifully finished carry¬ 
ing ease, available either in pecan or natural 
walnut finish, or covered with high-grade 
leather-grained material. Slip hinges are 
provided for easy removal of the cover, 

A testimony to the simplicity, flexibility 
and efficiency of this instrument for the 
Service Man is found in the fact that it 
lias been adopted by the R.C.A. Institutes 
for the use of its students who are taking 
courses in radio servicing. 


A NEW ARTIFICIAL CRYSTAL 
By I)r. F. Noack (Berlin) 

DETECTOR of unusual sensitivity, as 
crystals go, has been found hv a Oer- 
maii scientist, l)r, Erich llahann, in cuprous 
iodide (« salt of copper —Cal in chemical 
parlance) which is pressed into a metal cup 
to form a solid substance. For a “cat- 
whisker,** a metal needle is forced into con¬ 
tact with the iodide; and aluminum, zinc or 
lead lias been found better for this purpose 
than, say, copper, 'flic explanation is that 
a pure electric current is composed only of 
electrons; hut, where the materials of a 
substance are able to move, electrolytieallv* 
there are also positive ions in motion. When, 
therefore, a copper wire was placed in con¬ 
tact with the iodide, the detecting action was 
very sensitive; however, this fell off, and 


it was evident that ions were accumulating 
between the metallic copper and the iodide. 
This effect did not result with lead, alu¬ 
minum and zinc; hut it did with molybde¬ 
num, tungsten and platinum. The differ¬ 
ence is due, undoubtedly, to the atomic con¬ 
stitution of these metals as it affects their 
electric nature. (Reported in Aeitschrift 
fur technische I’hgsik.) 

A CHECKER FOR ALL TUBES 
()T only the better known standard 
makes of tubes, hut the newest models, 
are provided for in the shop testing instru¬ 
ment shown in the illustration; tin* “Model 
1)** Van IIorne-l'lewelling tube checker. It 
lias been designed to take care of pentodes, 
as well ag the single-scrcen-grid types, and 
the *80 double-plate or the “Hbii” mercury 
rectifier; and it has heater leads fur Kellogg 
and other special tubes. The instrument 
is attached by screws to counter or wall* 



RADIO TUBES 

What are 

1931 

Tubes? 

I T’S easy to identify 1931 tubes among 
the general run of tubes. Meters and 
performance rather than labels and 
claims soon separate the sheep from the 
goats. And if you would save time and 
trouble, you can safely follow these 1931 
tube specifications: 

Positive Characteristics— •doubling diam¬ 
eter of support wires, better bracing, 
tightened tolerances. 

Improved Tone Quality— greater rigidity 
for minimum microphotiic effects and sup¬ 
pression of distortion due to undesirable 
regeneration. 

Quick Background — dcForcst research 
into causes of hum and crackle resulted in 
reducing noise level to onc-fiftietli former 
standard. Also lower gas content due to 
special dcForcst exhaust units. 

Long Service Life — improved filaments, 
cathode insulators and emitters insure full 
thousand hours of peak efficiency, with 
two to three thousand hours of tapering 
efficiency. 

Greater Volume — increased mutual con¬ 
ductance in power tubes, yet fully inter¬ 
changeable with usual tubes. 

Quick Heating —averaging 10 seconds, vet 
without sacrificing life, reliability, quiet 
operation, because of patented dcForest 
notched cathode insulator. 

Higher R.F. Amplification —60 instead of 
30 per stage with screen-grid tubes, to¬ 
gether with maximum stability. 

The foregoing 1931 radio tube features are nut to be 
found in tubes produced six months ago, much less 
those a year or two old, taken from large inven¬ 
tories. Hut deforest research and engineering, 
rapidly translated into everyday terms hy a pro. 
duetion geared to demand, brings these features to 
\uit in your service work, in ihe form of fresh 



RADIO TUBES 

DE FOREST RADIO CO. 

Passaic, New Jersey 


\ms®is0s8is!msa& 


{Continued from page 401) 
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Fi«. C 

The l'a»i'ilorHC"J’tcweUUuj tube checker for 
shop use. 

as found most convenient, and operated by 
standard (10-eyele current, 110 or I la volts. 

Readings, for the different tube types, 
are taken first without and then with the 
“Grid Test’* button depressed; the stand* 
ard differences in plate current readings 
which may be expected (as engraved on 


the panel 

for 

reference) 

u re: 




Dif. 


Dif. 


Dif. 

'Ihj Ik* 

Mn. 

Tube 

Mji. 

Tube 

.Mil. 


1.0 

IV12 

:i.o 

*10 

7.0 

'22 II 

-2.1 

7o 

0.0 

*12 

8.0 

’20 

2.0 

Kar< Ion 

4.0 

*20 

H.U 

’4-5 

2.0 

’01A 

5.0 

’27 

!U> 

71 

2.5 

’00A 

0.0 

’50 

7.0 


A normal tube, say the manufacturers, 
may be allowed 15% variation from the 
standard reading; any tube exceeding this 
tolerance should lie considered inferior. The 
sockets, reading from left to right, are for 
'2d and 1,1-volt tubes; 0-v<dt batten* and 
the l T X-’45 A.C. tubes; 

5- t <1 7,5-volt t’X 

tubes; and 2.5-volt 
(heater-cathode) IV 
tubes, respectively; 
the connections will be 
seen in the diagram. 

On the ’71 and the 
’■15, as well as the rec¬ 
tifiers, readings arc 
taken without press¬ 
ing the shunt button 
used for the others. 

The ’80 tubes arc 
rated at 11 and 15 
tun,; the second plate 
is tested bv pressing 
the screen - grid - test 
button. 


Fig. 3 

The fundamental circuit 
of the tube checker; e.r- 
tcnial connections also 
permit readings of 0-20 
miUiamperrs, 0*20 and 
0-400 volts on the meter 
.scale. In case of a short 
circuit between tube <7r. 
meats, the fact is indi¬ 
cated without damatie to 
the checker. 


The front panel is of bakelitc, as well as 
the ease, and the contacts are cadmium- 
plated. 

The checker, designed by E. T. Elewelling, 
is made by the Van Horne Tula* Go., of 
Franklin, Ohio. 



What’s NEW in RADIO? 

H OW would you like to be posted on the new things and new developments in radio, just as soon as they come out? 
How would you like to receive mail from the country’s leading radio manufacturers, wholesale radio mail order houses 
and publishers in the radio industry? How would you like to have access to the most complete radio data files ever 
complied containing all the important facts in every phase of radio progress? How would you like to receive regularly, cata¬ 
logs, folders, circulars, price lists, bulletins, samples galore, etc., keeping you in close touch with tha happenings in the 

radio industry for an entire year? This is only part of our complete service to you. 

\V««uUl you like to locate a manufacturer of a certain product? Would you like to know the name of a iold.er near von 

lanulmg some particular item von may he interested in? Let us .solve these (ptestions for you. 

No live radio dealer, fan, amateur, experimenter or professional can afford to be without our comprehensive service, 
uur ju sin ess is the nerve center of the radio industry, reaching out everywhere, collecting data from every available source, 
rpi • tt | |-| # iTfc e* s • maintaining the most complete service 

inis Handy r radical Portfolio ,f its k . i,ul i,i tlie worUI ^ 

J \ on will realize that the amount we W X 

win, spend for postage alone does not cover ft / / ,1^ Sf 

U K FE* -a the charge for our service. The $1 M 

W* u _ _ _—.—Ji subscription fee barely pays the neces- If 

l ** * __ _3.— —— — — m sarv expenses entailed in mailing. tfYY 

A subscription to our service will actu- * m 
ally save you many times the small 
cost of $1,00. 

If there is any additional information you may require before 
subscribing, write for further details. 

Just Pin Dollar Bill to this form, fill in and Mail 
— — _- , I, 1 at once! 

! 1, 1 >11 1 tale. 

F<#t* A*«!L = =-=^lt~ *1 1 NATIONAL RADIO TRADE DIRECTORY, 

■— = ~^ it c«. \\ 1 | 1 | 303 Fourth Avenue, New York. 

**■. \\ ft | I ■ Gent lemon: 

I I Enclosed please find for otic year's «uhsrrlp<lnti In your "lUg Mall” ami 

'* Hadin'' Informal Ian Servlet*. It undershNid that ymi au> in put my name on 
your Rtonrll list to me he mailings, including ratutngs, liu I let Inn. price lists, 

I Nuuiilra. tic. I am also to ruche free a 10 by 1*2 Inch ammlion portfolio. 

1 I NAME . 

Every subscriber to our service receives a 10 by 12-inch accordion | *'bPRE.\ . 

portfolio made of a durable material, in which to save the valu- . CITY. . state 

able data we send you. I uc-Jan. 1031 
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Al the left is a vie* of 
mj drafting ami speci¬ 
fication off h. ft where a 
largo stuff of experienced 
expert* 1* In my constant 
employ 'll drawings and 

specifications are pfe* 

pared in my offices. 


^O«VlSV^10N 


rMY WJEiTl 
LAW OFFICES 
VFHtsnt 
U S'PATENT 
s. OFFICE / 


Time Element in Servicing 


f Continued from pope 392) 
st;irt. Of course, if tlit* trouble is caused 
by a b;ic| tube, which can la* detected by 
simple replacement, removal of the chassis 
is not necessary; hut, if the trouble is such 
that “pulling* the chassis will he necessary, 
it might just as well he “pulled” at the 
start. In this respect, we believe it more 
advantageous to remove a chassis than to 
fumble with set analyzer plugs when the 
sockets are located in the innermost depths 
of the console cabinet. 

Of what value is it to make a complete 
test of receiver voltages by means of a 
set analyzer or other device w ith tin* chassis 
in place, and a subsequent test after the 
chassis has been removed? In view of the 
possible troubles which might exist—-vet not 
become evident during a test of receiver 
voltages—we feel prone to surest such a 
removal of the chassis, if the trouble is 
other than tubes. In connection with this 
procedure, which is a change from the usual 
routine, the modern set analyzer should 
contain a system whereby one can test the 
tubes without contact with the receiver. If 
it does not, a simple arrangement oper-1 
titing from the power mains should he an 
additional part of the test equipment. 

This subject of the chassis is an interest¬ 
ing point, and we would appreciate com¬ 
ments from readers. Hear in mind the 
supplementary tube-testing equipment pre¬ 
viously cited. 


Service Men's Notebooks 

{Continued from page 393 ) 
constant, the readings may he made with 
the same accuracy as at the lower fre¬ 
quency. Since very low potentials are en¬ 
countered, the condensers need not he of 
high rating. 

The potentiometer R is set at its center 
point, which is the zero potential of the 
filament circuit. The lamp, as will be seen, 
serves merely to cut down the supply of 
house current to the amount drawn by the* 
tube; and it serves also as a ballast to keep 
the current flow smooth. A *12A type was 
selected for the tube, because of its eflieieiiev 
at low filament voltage's; it has a practically 
linear curve at this temperature, and. with 
its high thermal lag. it is best for this pur¬ 
pose. Select a good tube for the meter. 

The meter should be of a good make; the 
main eonsiderations are a long scale, easily* 
read, and reliability. The instrument used 
by the writer is ealilirated in microamperes 
—fifty <li\isions of *20 each. This makes it 
easier to read and tends to encourage 
greater accuracy. It is not advisable to 
make a new scale at home; if you must 
have one, let an experienced draftsman make 
it. It is not indispensable, hut convenient. 

The meter is calibrated liy putting known 
AC, voltages on tin* grid. During and 
after calibration, no part may he changed; 
this applies to the* grid leak (2 or 3 meg¬ 
ohms) across the input. 

With this instrument, radio sets may be 
neutralized, and tuned circuits synchron¬ 
ized in the manner explained in all service 
manuals and data sheets; sensitivity* at 
different frequencies may he measured, etc. 


Protect Your Ideas 

Take the First Step Today 

If vou have a useful, practical, novel idea for any new article or for an improve¬ 
ment on an old one. vou should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Oflice. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
mav live in different sections of the country and he entirely unknown to one 
another) In such a case, the burden of proof rests upon the last application 
filed Delays of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get In touch with me at once by mailing 
the coupon below. 

Efficient Service 


Prompt, Careful, 

Tli is Jsirire, oxpnHrncpd nrjrsmizat imi cIcviHps its entnv time nml attention 
to iiaNiit atnl trsul.-msirk ruses. Our offices are directly across the street 
from the IT. S. Patent Office. We mu lent and the 
loehniesilities of patent law. We know the rules 
ami rriiuirements of the Patent Otfiee. We ean 
pmreeil in the quickest, safest and best ways in 
preparing an application for a patent coverin'; your 
Hrn. thir MieresR has hern huilt. on the stpuufth 
of cnrrful, efficient, sat i>fnctory service to in¬ 
ventors ami trademark owners located in every 
state in the I'liion. 

Strict Secrecy Preserved 
Write Me in Confidence 

All communications, sketches, drawings. etr., nre 
held in tdrirt<*st confidence in stroni?. steel, fire¬ 
proof files, which are arressihlc only to authorized 
members of my staff. Feel free to write me fully 
and frankly. It is prohahle that I can help you. 

Highest references. Hut FIRST—clip the coupon 
and get my free hook. Do THAT ri^ht now. 

No Charge for Information 
on How to Proceed 

The booklet slmwn hero contain* valuable information re¬ 
lating to patent nriMntiire that everv inventor should have. 

And with tt 1 will al mi semi ymi tnv "Record of I n\cn - 
thm" form, on wlileh you can sketch your Idea and 
establish It* dale before a witness. Such evidence may 
later prove tamable to \ou. Simply mail the coupon and 
1 will send you the I look let and the "Heron! of Invention" 
form, together with detailed information on how to prn- 
eeed and the cost* Involved. Do this NOW. Xn need to 
lose a minute's time The roii|ion wilt hrtng yon rom- 
pielo information entirely without charge or obligation, 

Clarence A* O’Brien 

Registered Patent Attorney 
Member of Bar of Supreme Court of the United States; 

Court of Appeals, District of Columbia; Supreme Court, 

District of Columbia: United States Court of Claims. 

Practice confined exclusively to Patents. Trade¬ 
marks, and Copyrights 

** _ 


CLARENCE A. O’BRIEN 
Registered Patent Attorney 

3509 Security Savings and Comm’l Bank 
Washington, D. C. 


Bldg.. 


I 
I 

Suite 1100, Dept, K-5. Woolworth Bldg,. New 

York City * 

T'lcavp send me >«nr fn-e Intok. "How to Obtain ® 
a I‘.■tent," and >nui ’Ke<ml of I me.it ion" form 
t.ilhoul any eo-t or oh li gut Ion un my unit. j 

Name . 


(Important; Print or Write name clearly 
and address office nearest you! 
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$«€periislKM*k*s Radio Encyclopedia 


Second Edition Completely Revised 


lirst edition ot jny Radio Encyclopedia—39.000 copies—is completely sold out. The first 
■ printing of tins famous First Encyclopedia of Radio ever published has been totally consumed. 
1 A new edition is mnv in preparain»n. It will be issued in January, 1931. 

This new edition will represent not only a complete revision of all the material in the 
■* /’*_ 111 V cl1 Suable new information has been added, making the new volume about twice the 
size of the former. 

A vast amount of new material has been collected and arranged, and is incorporated in the 
forthcoming edition. This new data covers all the momentous innovations and improvements in 
radio construction and technique which have developed since the iirst edition cattle off the press. 

Some of the new subjects arc: 


Short wave sets, circuits, coils, etc. 

Receiving sets, all tjpes; battery, A.C., D.C.: modern superheterodynes; home recording equipment. 

Power supply systems; all types, including ”B” eliminators and systems used in all types of AC 
anu ILL, electric sets. ' 


TC *circuits T1,C latVSt development with complete descriptions of all types of apparatus and 


Sound Pictures and Public Address systems. Complete circuits and descriptions. 
Transmitting systems. Both short wave and broadcast. 

Testing Apparatus and Instruments. Invaluable to the radio dealer and serviceman. 
Trouble Shooting in modern radio sets, thoroughly covered by text and pictures. 



I'.'aL l‘? St J )lU . m,t lea ? t t,urt ' 1,a * added a section of important tables, indispensable to the 

radio constructor, serviceman, protessional, designer, and amateur; among these tables will be found: 

Complete vacuum tube charae- 
terist ics. 

Tables of voltages at different 
sockets in modern >ei«. 
Resistors, and values employed 
in voltage dividers and how 
they are calculated. 

Coil and condenser data, show¬ 
ing tile sin* of coils required 
with different condensers tor 
a given wave length band. 
Voltage regulators—for tluetHat¬ 
ing line voltages. 

Wavelength and frequency con¬ 
version tables. 

Power convninption of standard 
radio sets, 

Sound absorption of different 
materials. 

Condenser replacement table. 
Wire tables. 

Radio se; table, listing all 
known receixers by makes, 
style numbers, types of sets, 
tubes used. 

Etc., etc. 


Sidney Gernsback, 

98 Park Place. 

New York City. 

I twlree hnewiili $2 OS. fur uhhh you arc to «eml 
Hie |rti»1ji.iM the «oui|»Iv1c|> rc\bt-tl ami filial gtd 
sreoinj edition of: 

S. Gernsback** Radio Encyclopedia 


1 he new Radio Encyclopedia 
will be a hook of the same size 
as tile 1 1 r" t edition —** by 12 
inches—printed on heavy dur¬ 
able paper. The ( number of 
pages is doubled. The binding 
will be in semi-flexible red 
morocco kt rated, gold stamped, 
With marbled fly-leaves, and 
the text will be printed in large 
easily readable t\pe. 


S P F C I A I. OFFER 

The price of the second edition 
of S. (iernsliack's Radio Encyclo¬ 
pedia will lie $3.o£ upon puhlica* 
tion; but as all inducetilent to those 
who widi lo ord« r the book now, 
a special pre-publication price of 
$2.98 is being offered. 

This special offer will positively 
be withdrawn as soon as the book 
is issued in January 1931. 

The new book will be one of the biggest 
values ever offered. Thousands of the pur-, 
chasers of the »ir*t edition declared that they 
could not see how such a voluminous, elabo¬ 
rately printed book could be produced and 
sold at low a price. The second edition will 
represent three times as much value. Money 
refunded without question if you are not 
satisfied! 


pcr-nnully iiiirogniiiliril l>\ \«u. an.I with tin name 

Muuipfil in iml.l on 11n* unn a- |.i-r >.uiv m-iiI.jI jut* 
pithlii-ation otter. 

I oruler-tuti.l licit thb tn«»k will lie |imM 1 *Im <1 in 
3 ;u man. and that ilib -|m. la I offer will no 

longer be utuilubk- onee <Jie book I- l->ueil. 


Name . 

(To l«o (tolil SttitiijKil- Print exactI> to u\oliJ ini-uke-> 

Addres- . 


~ - - — - 1 w inio rut 

PUBLICATION OFFER WILL HAVE HIS 
NAME STAMPED IN GOLD ON THE 
COVER OF HIS BOOK, AND HIS COP? 
WILL ALSO BE PERSONALLY AUTO¬ 
GRAPHED BY THE AUTHOR. 

Use the coupon at left. Mail it now—not 
only to save money, but abo to make sure 
that you get your book from the first printing, 
irh iih will be limited. 


City 


K c *- j :i i 


Operating Notes 

(Confine tf from fuuje :«fl) 
lie tin* red carbon resistor in the lirst It.I 4 ', 
stage; shorting this out of circuit will often 
increase the volume of reception hut, at 
the same time, decrease the selectivity of 
the receiver. If this resistor is open, re¬ 
placement is the surest and safest method. 

In the *‘^2 DC" model, shorting the red 
resistor in the third K.F. stage may pro¬ 
duce a marked increase of selectivity. Also, 
connect ing a 0.5-mf. condenser from one 
side of the line to one of the K.F. line 
clmkcs will greatly improve clarity and 
volume. 

i>e careful of the metal-braid shielding 
which encases the aerial and grid leads of 
tlie lirst K.K. stages; a short to the shield 
here will cut oft’ reception. 

Phiico 

Some time ago, failing in a Phiico “<i5" 
was brought to the attention of the writer; 
the symptoms were alternate normal recep¬ 
tion and fading, as often as every two 
minutes. Countless tidies were tried in the 
set; receiver and pack were thoroughly 
cheeked for continuity and voltages, and. 
after much work, it was found that the 
fading was accompanied by a lessened de¬ 
tector plate voltage, while other readings 
showed no marked decrease. The first A.K. 
transformer was being carefully watched 
when it was noted that pressure, put acci¬ 
dentally on the detector hy-pass condenser, 
caused a similar decrease in voltage and 
the resultant fading. 'Phis condenser, a 
Duhilicr .OOl-mf., is one of the type riv¬ 
eted together, and vibration had caused it 
to loosen. The remedy was replacement; 
and this accidental discovery led to clear¬ 
ing up several similar complaints. 

In the Phileo "87" ncutrodync, there are 
used some small tulmlar components, which 
seem to he condensers of a common t\pc 
hut, in reality, are both resistors and con¬ 
densers (Fig. 4). The resistance is in an 
K.F. plate circuit; the condenser is its by¬ 
pass. It the resistor is open, there will he 
no plate voltage on that particular stage; 
hut the Service Man who takes the unit 
for a mere condenser will lie misled. If 
tin* condenser is shorted, there is a decrease 
ot plate voltage at the power tula*, and 
none at the K.F, plate; if it is open, oscil¬ 
lation in the eirenit will occur. 

Freshman Sets and Packs 
A few years ago, there was a very large 
sale of early Freshman electric models, which 
obtained general distribution; very little in¬ 
formation for servicing them, however* was 
ever issued by the makers. 

For this reason, power pucks intended 
for different models were often mistakenly 
interchanged, and I ads were therefore 
hooked up incorrectly. A recent ease, which 
came to the writer's attention, was of this 
nature'. Four tubes were burned out, 
first, and then the power transformer; be¬ 
cause tlie leads were wrong. To help re¬ 
duce the number of accidents like this, the 
following codes are given: 

Freshman •'Ftpiapltasc," with ‘'Model <3- 
GO-S puck, has the following arrangement 
ot its numbered terminals: 1, 2, A.C. 1 >/.. 
volts; :i. 4, A.C'. 2*4 volts; 5, (i, A.C’. f» 
volts; K), 7. i).(\ lo volts; 8, !),(*. 

145 volts; <J, D.C, 221 volts. 

Freshman ••Masterpiece/* 


Stal*.... 


with 15-volt 
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model pack: 1, 2, A.C. 5 volts; 5, 1, A.C. 
15 volts; 5, 1U\ 1<»5 volts; <», D.C. »0 volts; 
7, D.C. 50 volts; 8, D.C. 0 volts positive oil 
detector; 0, common negative grid return. 

Freshman Masterpiece** K.lt.A.C. model, 
and park: 2, (i, A.C. 5 volts; 1, 8, A.C. 2 1 /., 
volts; 5, 4, A.C. lC a volts; b, i5-**; 5, 1).C. 
155 volts; 7, 1 >.C. 50 volts. 

The color code on this last combination 
is: 1, black; 2 yellow; 5, blue-white; 4, bine; 
fi, red; li, o ran ire-blue; 7, brown; 8, black- 
green; 0, green. 


Breaking into Servicing 

(Continued from /#«</e 500) 
per week after you have worked up a fairly 
large clientele. 

(t) The experience you get is first-hand, 
every job presenting a problem, and it is 
\oiir business to solve the riddle. 

(5) You are practically master of your 
own time, giving you opportunity for study 
or research to improve your technical knowl¬ 
edge. 

(li) Finally* it will give you a thorough 
business training that will be most useful 
to you as time goes on. 

There are many ways of getting started 
in the radio service business. You prob¬ 
ably have ideas of vour own along this line; 
but the methods I am about to relate have 
given very satisfactory results in a town 
with a population of 20,000. 

First of all: when entering any business, 
you've got to let people know yon are doing 
the work, and that they can depend upon 
you to do it. Of course you can '‘broad¬ 
cast” this news around among your friends 
and relatives, and get some work; but this 
is not usually sufficient to work up a large 
clientele. You must advertise. 

At this stage of your business career, your 
advertising must be as effective as it is 
possible for you to make it. Usually, ex¬ 
periment at this stage means waste of money. 
1 have found a two weeks* advertising cam¬ 
paign, as follows, to be best. 

Take one street each day for a week; walk 
the full length of the street, up one side 
and hack the other, copying the numbers 
from the bouses having aerials. Kaeh eve¬ 
ning you can look up the names of the per¬ 
sons living in those bouses from the city 
or telephone directory. At the end of the 
week you will have a large mailing list, 
100% of whom are radio users. 

The next week you may send a typewrit¬ 
ten post-card, similar to that reproduced 
below, to your mailing list. None of these 
cards will fall into the hands of anyone not 
having a radio set. Everyone receiving one 
will, sometime at least, he interested in its 
message. Therefore these cards should pro¬ 
duce very good results. 


IS YOUR RADIO WEAK, SICK? 

l)on*t throw it away. 1*11 put it hack on 
“its feet** will* more pep than it ever had. 
That’s my guarantee. I am trained and 
experienced on all type* and models of 
Radio sets. Call me NOW! 

(Name and Address) 

After you have obtained some results from 
the above method, a newspaper advertise¬ 
ment should be run. One in the classified 
section of your newspaper, giving a state- 


DOUBLE 
WINDING - 



ENAMELED WIRE 


RESISTANCE WIRE — 
WOUND ON 
ASBESTOS 
COVERING 




An 

EXCLUSIVE 

TRUVOLT 

FEATURE 

U. S. Pat. l.Atf.fttt 
and Pats. Pend. 


Better—For Power Pack Repairs 


Experienced service men use 
ELECTRAD Resistors and 
Voltage Controls. They know 
their own reputation depends 
on quality work — and quality 
parts are essential. 

TRUVOLT All-Wire Re¬ 
sistors have long been the ex¬ 
pert’s choice for eliminators 
and power packs. Their 
unique winding (illustrated 
above) insures maximum air- 
cooling, hence more stable 
operation and longer life. 


Adjustable Sliding Clips 
Save Time and Money 

The exclusive TRUVOLT Sliding Clip 
eliminates the need of carrying a large 
expensive stock of replacement re¬ 
sistors. Enables exact adjustment, 
easily and quickly, to any value within 
the total resistance range. Additional 
clips can he added as desired. TRU- 
VOLTS are made in all usual sizes and 
ratings. Mail coupon for circular. 

SPECIALISTS in LOFTIN- 
WHITE Direct-Coupled 
AMPLIFIERS 

Three types, with ’45, ’50 and ’50 push 
pull output for all usual requirements. 
Licensed under Loftin-W kite ana 
R.C.A. Patents . Mail Coupon. 


ITS Varick St^New York., N/Y. 

ELECTRAD 



-------■■----■-■I 

ELECTRAD, INC., Dept. R.C. 1, | 

175 Varick St., New York. N. Y. J 
Please send data on items checked; . 
□ Loftln-White Amplifiers | 

□ Truvolt Resistors □ All Products | 

Name .. ■ 

Address .♦... B 


KEEP 
POSTED 
OIY KADIO 
PKOCREM 


Fill in and mail the 
coupon and 50c. and 
get your first copy 
of RADIO DESIGN, 
membership button, 
identification card and 
lithographed member¬ 
ship certificate. 


Join the Radio International Guild 

... the international organization of 60,000 members which 
exchanges information, kinks and tips invaluable to experiment¬ 
ers, custom set builders and service men. Also — personal news 
of individual members together with short wave news and gossip 

from all over the world. . . , ... . .. . 

Members receive RADIO DESIGN-offictal organ of the which 

prominent radio writers tell of the progress being made in brlOK I WAV W, 
TELEVISION and other new and interesting phases relating to the various 

applications of radio. .... ..i •„ __.. 

Four big issues yearly. Articles on new circuits and receivers with illustrations 
and working diagrams. The radio news of the world in interesting form. 

I RAdIoTnTerNATIONAL GUILD, Box RC-7, LAWRENCE, MASS. 

| Enclosed find SO cents for which please enroll M is t member of the Radio 
■ International Guild and send tne the button and Radio Design tor One y 


Name _ 

Address _ 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 


A NYONE WHO i\\X READ AND WRITE ran study 
Chemistry through our »imi»ly piYpaivti r<inr««>. You 
«|on*t nerd a holier eilutallon. ami yon don't nerd 
uiiy previous exprriein r *«r preparation. Chemistry is not 
harder to understand than fleetricily or radio. Just plain 
sense and ordinary «)h>rrvatlull lowers. 


Laboratory Outfit Free 

THE COMPLETE CHEMICAL OCTFIT and APPARATI'S 
sunidfed t<> jon its pari nf >nur Cniir>r. wit limit extra 
Hiurgf, luakt-o .von Hie owner of a laboratory, < onUinlng 
all the materials and Instruments used by a full-fledged 
them 1st. This working kit. whirl) Is shipped to >»>u at 
the outset nf I he rnurse. loronies your permanent property. 
It Is a slurdy fliieil wooden eahim-i containing over llM) 
pieces of laboratory apparatus and rlicmieal supplies. 


We Can Teach You At Home 

Our faculty knows jusl how to mold you into a skilful 
laboratory worker. THE HEAD Op OCR STAFF IS 
1>U. T. O'CONOR SLOANE. srienti.-t. engineer and author 
of v\ tde repute. He itns had more titan fifty year* nf 
lesteliing experience. Our enurse fit- you fur an Immediate 
po-itinn in a ehemlral laboratory, and you do tint have 
to give up what you are doing now to leant it. During 
evenings and week-ends jnu tan work at home on the 
laminating experiments and the delightfully simple but 
i‘OTii|ireht-tislve les>uhs. 


HMoney in Chemistry 

CHEMISTS ARE WELL RAID MEN. Not only will 
our training help you to get a better job. but a worth¬ 
while idart on a new U-vci. You ran patent the work of 
your )lands and your brain, and perhaps make millions of 
dollars on a new ehetniial discovery. 

Every day the new-paper* and magazines are full of new- 
hems retorting new eheinleal »|i-coverle<—in mining, in 
fleetrlelly. in foodstuffs. in -anil at y and medielnal appli¬ 
ances. In paper-making, rubber, steel, iron, dye-luffs, lex- 
file-. In fail In every well known indu'try i tul bell I mi 
e.irh or 1 he»e discoveries -fand- a well-trained chemist 
wiio knew how to take advantage of np|>ortunity! 


No Exaggerated Claims 


incut of tin* work you do and including a 
suggestion tlmt the set owner call yon the 
next time his radio goes had, should give 
good results with low eost. 

Apply your own ideas to your advertis¬ 
ing, with the idea of making it original. 
It is all right to copy or take ideas from 
other ads, once in a while; hut you will 
probably find that an original piece of 
“ropy,” with some ‘punch” behind it, will 
give much better results. 

Now, a few words about conducting your 
business. (‘barge a reasonable rate, I a it 
don’t work for nothing; don’t charge less 
than *51.00 per hour, and not move than 
52.*50 per hour. The rate must depend upon 
your overhead expenses, living expenses in 
your particular town, and the rate of other 
radio men in the same town. Do not try 
to get work by price-cutting, unless you are 
in business for the fun of it. People are 
willing to pay good money, as a ride, for 
good service. 

If you can give them better and more 
efficient service than the other fellow, your 
time is worth more than his. Just remem¬ 
ber this: that, if yon give the people the 
kind of service they want, and give it to 
them consistently, you can’t keep the money 
away. 


Trillion-Tone Organ 

{Continued from ptitfe 40J) 

had a lamp and a cell opposite each circle 
of holes. In this instrument, as with an 
organ, any note could he prolonged. 

A subsequent development, less like that 
detailed in Mr. Lcsti’s article, is the “Mag¬ 
neton,” produced by an Austrian piano fac¬ 
tory. In this instrument, musical notes are 
produced electrically by coils revolving, at 
varying rates, in magnetic fields. Neither 
of these developments, it would seem, has 
the versatility of Mr. Lesti’s invention, 
which renders it possible to introduce tones 
of any complexity and color, which an am¬ 
plifier can transmit and a speaker repro¬ 
duce, into his musical output.— Editor.) 


Heaviside Layer 


A 


Special 

Courtesy 

to 



In order to make it possible for all Radio 
Technicians to read RADIO-CRAFT 
regularly, each month, we have put 
into effect a special subscription price. 
The regular price of RADIO-CRAFT is 
$2.SO a year (12 issues). The newsstand 
rate is 25 cents a copy. 

Any radio professional, sending in a 
subscription on his letterhead, showing 
that he is engaged in some capacity in 
radio work will receive as a special 
courtesy 

EIGHT ISSUES OF 


THE INSTITI'TK DOES NOT CLAIM Uiat every chemist 
make* millions, nor do we guarantee that ymi will imme¬ 
diately get a job |>avlng lin.imii a venr. Rut many 
have done It anti there I* no re a -oil why yon can net ilo 
it toe. Often enough you read or hear iihout men vvlm 
have found the highest recognition, from miiuII. Inconspicu¬ 
ous beginnings, and ymi wonder how they gm the “iuckV 
break.” Why. you wonder yearningly, couldn't you he 
■uch a "luck.v** fellow? You can be—but vou liave to 
meet luck half way. 

Get Started Today! 

II TO!* WOI'LD LIKE TO KNOW MORE AROfT 
CHEMISTRY, and if vuu are -I nee re In your de.-lre to 
get out of the tread-mill of job anxiety and wage <Je- 
Pemlenee. If you have ambit ion enough in want to become 
a chemist, and perhaps a famous one some day. you will 
not vi;iit uni II tomorrow to flmi out how to go about it. 
MAIL the coupon lielnw today. There is no rharge anil 
no further obligation. You will he simply asking us to 
write .vou about something that you want to know. 


I Chemical Institute of New York, Ine. 

| Dept. RC-I3I 

I 19 Park Place. New York, N. Y. | 

] I‘lease send me at once, without any obligation on | 
| my part, your Free Rook ’’Opportunities for t'hetu- j 

I Dls.“ and full particulars uIm>uI the Experimental I 
Equipment given to every student. I 


| NAME . j 

ADDRESS . | 

I CITY. STATE. ! 

L_I 


{Continued from ptuje -l 1.5) 
taken to he a heavily ionized stratum in the 
earth’s miter “stratosphere.” If the portion 
lraveling along the earth is taken as the 
main component of the signal, we may con¬ 
sider that a wave traveling from the trans¬ 
mitter upward to the reflecting layer and 
hack to the receiving antenna will travel a 
greater distance than the first or “ground 
wave” and will arrive at the receiving an¬ 
tenna slightly late. Just how late this re¬ 
tarded arrival is, can he determined by the 
relative displacement of the second image 
noted in our first figure. 

This observation recalls the phenomenon 
of fading and we arrive at the conclusion 
that the second component may arrive either 
in phase or out of phase with the main sig¬ 
nal. In tltis event the two component will 
he sometimes additive, and sometimes sub¬ 
tractive, with the net result that the signal 
varies in its average intensity, and gives 
rise to unpleasant effects where audible re¬ 
ception is to he carried out. 

In Kngland Professor Appleton has noted 


l Service Wan - dealer Radiotrician J 

FOR ONE DOLLAR 

Just pin a dollar bill to the coupon 
below and forward it with your letter¬ 
head or business card. 


RADIO-CRAFT, 

RC-I, 98 Park Pla ce, 

New York, N. Y. 

Enclosed find $1.00 for which please enter 
my subscription to RADIO-CRAFT for eight 
months. 

Name . 

Address . 

City. State. 
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Fig. 6 Fig. 7 

The double television ivutne at the left is caused 
by the two paths of the siytial, at the left. 


11 1 ; 1 1, at times, the variation in arrival time 
between the two components from a sta¬ 
tion from sixty to eighty miles distant 
amounts to 1/:|000 of a second. In the ease 
taken for an example in Fi#r. <>, we will 
assume a tS-line picture repeated l.*i tioies 
per second, and the time required for any 


one aperture to traverse the field of view 
will he 1/7*20 of a second. The displacement 
indicated is half the wid li of the imajic or, 
in units of time, 1/1 HO of a second. 

Hence, since we know the speed with 
which the waves travel (it is approxiinat \\ 

] Si >,000 miles per .second) and the time 
elapsed between the arrival ot the first 
component and the arrival of the second, we 
may arrive at a figure represent in#* the dif¬ 
ference in the distances traveled, or about 
i:m miles. With this knowledge, together 
with an accurate knowledge of the actual 
mileage between the two stations, we may 
calculate the probable height of the re¬ 
flecting layer. 

This, however, is continually shifting; hut 
some interest in#* data may he gathered re- 
#*ardin#r seasonal variations in radio. 


An A. C. Short-Wave Receiver 

(Continued from jnttie 417) 


The front panel layout is designed for 
ease of operation. From left to ri#*ht are 
shown (Fi#:. A): the timhijr dial; the re¬ 
generation-control knob with the sta#rc 
switch just below il; the hand-selector dial, 
in the center, which governs the wavelength 
ran#*e to he covered hy the left-hand dial. 
1> low, to the rijrht, is the “peak-qmility'* 
switch; above it, the volume-control knob; 
and, last, another dial which is provided 
largely for experimental purposes. The last 
may be used, with a midget variable con¬ 
denser, to control regeneration, or to experi¬ 
ment with a timed II.K. sta#*c; or, if so 
desired, it may be omitted. 

Power is supplied, in this ease, by a 10- 
voit stepdown transformer, for the series 


filaments, and a “IV* eliminator. Any* #*ood 
combination power supply may he used; and 
the filaments may he wired in parallel, 
though heavier wire must he used to carry 
the heavier amperage at *2 r /» volts. The 
leads are run through a pin#:; no pick-up is 
noticed from ninnin#* the A.(\ and D.t . 
lends together, and the A.C. leads arc not 
twisted. 

livery A.C. short-wave set seta ns to have 
individual characteristics. A receiver, built 
bv an electrical engineer, which duplicated 
this receiver in every respect, required sev¬ 
eral minor changes before entirely satisfac¬ 
tory operation was obtained. 

Choice of tubes is important, though all 
makes seem to have good and bad speci- 



e/table his friends to listen to code messages t/iuVf/y. 



At the left, zee hare an adaptation of the audio end for loud-speaker work; the operator 
phones on the detector. At the ritiht. the arranarmcnt preferred by the author under his special 
circumstances and for "ham" work; multiple phone connections were provided in the output. 


The answers to your questions 

on building, test¬ 
ing and repairing 
radio sets 


The three volumo of this Library cover the entire 
field of I»ti>T»IIrixT, repairing and '* trnuldc-shoof mg 1 ' 
on modern radio receivers. The Library is itp-to- 
the-minute in every respect and i> based on the very 
la1«*'t deiehipnieiils in the disign and maiiulacturc 
of equipment. The rapidly-growing inten^t in 
short-wave reception is thoroughly covered in .i com¬ 
plete section which deals with the construction of 
tliis type of apparatus. 


Radio 

Construction 

Library 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty, University Extension. Massachusetts Department 
ot Education 

Three Volumes — 993 Pages, 6x9 
561 Illustrations 

VOLUME 1: present < the fundamental principles of 
radio mi clearly and simply that anyone of average 
trattling will he aide l » tvad, understand and apply 
them. In one chapter alone, it gives aelii.il working 
drawings and lisls of materials for the construction 
of eight typical sets. 

VOLUME II: fully discusses all of the elementary 
principles of radio construct ion and repair. An ex¬ 
planation of I lie iieec^ary steps for “trouble¬ 
shooting, 0 repairing, servicing and constructing radio 
sets 'iH-ci-ssfulh. Pr.ictje.it il.ii a is also given on 
uitcjitiii M’sfeins, battery eliminators, loud speakers, 

( burgers, etc. 

VOLUME III: covers flic essential principles under¬ 
lying the operation nf vacuum tubes in as .>- 

torhnical a manner as is consistent Willi accuracy. 
It dheusses the construction, action, reactivation, 
testing and use of vanntin tubes; and an interesting 
section is devoted to remote control of industrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 

ThN I.ihrary i* md only a thorough home-study 
course, but a handy means of reference for the more 
experienced radio experimenter, repair man. and radio 
shop-owner. To these men. n< well as to those who 
desire t<> advance in the radio profession, this offer 
■ of a 10 days* Fr«-c Examination is made. 

Simply clip, fill in, and mail this coupon 



McGRAW-HILL 
FREE EXAMINATION COUPON 

-- . 

I MtGRAW-HILL BOOK COMPANY, INC., 

• 370 Seventh Avenue, New York. 

1 f butt Union Send me the new RADIO rOXSTUPP- i 

I TH».V LinilAHY. all charge* prepaid, for III ilnvV I 

: Free Kuntination. If satbfartorv I will send S1 Tm> I 
| In D» da>-. and a month until $T.r»n has hern 1 

■ paid. If not wanted I will return them at vour I 

| expense. j 

j (WRITE PLAINLY AND FILL IN ALL LINES) | 
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MAKE Your Own 
Home-Recording Outfit 



USE 


A SkINDERVIKEN 
BUTTON 


This Microphone Unit is the Heart 
of Home-Recording 


With a SKINDERVIKEN microphone 
button von can make a powerful HAND* 
MICROPHONE - one of the essential 
parts in any home-recording outfit. 

The HAND- MICROPHONE will 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified — 
simply by connecting the HAND-M ICRO- 
PHOXK, through a plug-in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono¬ 
graph pick-up connected to the “loud 
speaker** binding posts of the set, and thus 
may be made to register on any pre¬ 
grooved phonograph record. 

The “play hack'* is accomplished by con¬ 
necting the pick-up in place of the HAND- 
MICRO PH ONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, von mav connect the I 
SKINDERVIKEN HAND - MICRO¬ 
PHONE direct to the recorder (the “pick¬ 
up" with a recording needle ) through a 
transformer. 

Full details supplied with every SKIN¬ 
DERVIKEN hut ton, including diagrams, 
drawings and instructions. 

These wonderful little SKINDER- 
\'I KEN microphone buttons may be used 
for hundreds of uses, such as: 


RADIO AMPLIFIER 
OETECTAPHONE 
STETHOSCOPE 
MICROPHONE 


PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


95CEACII Two for $1.75 

12-RAGIi INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 


EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 

for every new use developed for this unit 
and acecptcd a mi published by us. 

SEND NO MONEY 

When the postman delivers voitr order you pay him 
tor whatever >011 have ordered, plus a few cents 
postage, 

(Canada and Foreign: cadi wiili order*-) 


PRESS GUILD. Inc.. 1UM3I 

16 Murray St.. New York. N, Y. 

I*le.i<r niiilI me ai mice a* many of the following Hems 
as t liave imlJcnlCiL 

... .Sktnrirn Ikon Transmitter Units ul 95c. for 1; $1.75 
r»r 2: $2 50 for 3; $5.20 for 4 
W1 h*i> ilHimcd I wilt pay Lie postman ibe cost of the 
item* sinvltleil plu^ postage. 


Name 


Address 


City. 


mens. If convenient, take your receiver to 
vimr denier and tn m*\ci*;iI tnlx-s in cncli 
socket; though the cb hvtor is most impor¬ 
tant and the **J:.n are least troublesome. 

As for information on the circuit, each 
and every portion is covered by an article 
in one or another of the last few issues of 
lt.\mo-l*HAE*r, Short Wave: Craft, or (JST. 
Hood luck! 

List of Parts 

One *!ero '‘automatic tuner" varioiueter- 
eondenser unit (I.1-I.2, C1-C2.) 

1 wo \atinnal ’Type C” dials, for tuning; 
One National ‘'Type N“ dial, for waveband 
selection; 

One Xntiomii No. 10 impedance (ltl); 

One Pilot 150-ohm resistor, (K2); 

One 5-meg. grid leak (HB); 

One Frost 100,000-ohm variable resistor 
(HI); 

One 250,000-ohnt fixed resistor (K5); 

One 2-meg. grid leak (Hti); 

One Frost 200,000-ohm variable resistor 

(1U); 

Otic 30-luwy choke (OC); 

One A.F. transformer (T); 

Seven fixed condensers: C, 0,1- to 0.5-mf.; 
i“J, C<i, .01MJ -1 ill'.; (1, ,0005-1 1 tf,; Co, .11(101- 
mf,; C7, 0.5-mf.; 

One XatioHfit “Velvet" "IP eliminator. 

Three switches: two S.IMXT. (Swl, SwB); 
one S.P.S.T. (Sw2) ; and jacks for phones 
or speaker, as desired. 


Service Man’s Forum 

(Continued from paqe 005) 
the price ot the job. Consequently, without 
a service charge of some kind, considerable 
time would he lost. 

In view ot the tact that there are verv, 
very many attic mechanics who profess to 
know radio, a charge too steep oftentimes 
loses business for a bona tide radio engi¬ 
neer who Would otherwise get the work. 

i here are several ways through which 
business may be forthcoming. One of the 
best is to use the bust parts, and do a good 
job that pleases the customer, which will 
give the best nd\crtising possible. There 
is mi better advertising than by word of 
mouth. 

A tollow-np card asking for a recom¬ 
mendation to friends will always bring at 
least one more job even in these hard times. 
I enclose a speeitneti of one which I use, 
and which brings results. Of course, it is 
an impossibility to jdea.se all the people 
all the time />«/. if the job is right, you 
can rest assured that the customer will 
sing it from the housetops if the price is 
right. 

To anyone venturing into this field it 
might lu in order to say; don't jump of 
nntrlnsions! Of course, there are many 
symptoms that will he recognized by the ex¬ 
perienced Service Man, by merely listen¬ 
ing to the set; but even then it is a good 
|»olicy to be sure of the fault before break¬ 
ing the news to the prospective customer. 

There are also defects which may lu* seen 
with the naked eye (such as tubes failing 
to light or the plates of ail 'HO glowing a 
cherry red or a power tube giving off a 
purplish glow) but, nevertheless, a check 
with a poo(l set analyzer will always make 
the Sen ice Man feel more secure in his 

diagnosis. 

When a major repair is to he made, the 


CLASSIFIED ADVERTISEMENTS 

Advertisements ill this section are inserted 
at the cost of leu cents per wont tur 
each insertion—name, initial and address 
each count as one word. Cash should 
. accompany all classified advertisements 
unless placed by a recognized advertising 
I agency. No less than ten words are 
accepted. Advertising for the Fcnrtiary 
1931 issue should be received not later 
Ilian December 7th. 


DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor- 
* tunity. Experience unnecessary. Particulars 
Free, Write, George Wagner, 2190B Broadway, 

_ HELP WANTED 

STEADY — WELL-PAID outdoor or indoor Gov¬ 
ern uient positions. Many men needed. Get reliable 
information and list of positions free. Mokaue 
Institute, 111#, Denver, Colo. 


_INVENTIONS 

INVENTIONS COMMERCIALIZED. Patented or 
unpatented. Write Adam Fisher Mfg. Co., S.H 
Enright, St. Louis, Missouri. 


PERSONAL 


WOlLi) YOU MARRY? Your plan—we win— 
you win— thousands happy clients—well-to-do 
members everywhere. lntonnatioii plain sealed 
envelope. The Circle, Middletown, Indiana. 


_RADIO 

SERVICE MEN, ATTENTION - Speakers re- 
wound, magnetized, repaired, $2.10 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Aibia 
Iowa. * 


"WoRLD** RKc EIVER, $1.25. Illustrated Bar- 
g; , m ( atalng. llJc. Neil Tasker Sixth Street, 
Shamokm. Penna. 


NEW DhA ICE gets more disiant stations; re¬ 
duces interference; $1.IKJ postpaid. Noel, 1502 
Pitiston, Scranton, Peiitia. 


OoA jC&l)QFf 

hx-I,ibris = /£ooC P/attv 

I A TEST series of OLD MASTERS book- 
> Plate*, reproducing antique woodcuts and 
engraving*. Unique creations fur booK-lmer*- 
uho appirelate the mjuqi.il. Write fir 
lllu dialed catalogue and specimen. 
t-n« !«»-,<■ til cents fur mailing <n.uuc. 
fSKOR PRESS. INC.. 19 Park Place, 
Dept. 0-131. New York. N. Y. 



CATALOGUE 



SUESTOP TOBACCO? 


Banish the craving for tobacco as 
thousands have. Make yourself free 
and happy with Tobacco Redeemer. 
Not a substitute, not habit forming. 
Write for free booklet telling of in¬ 
jur lous effect of tobacco an d depend - 
able, easy way to relieve— 
the craving many men have. 

NflweM Pharmacal Co. 

Dept. 928 Clayton, Mo, 


FREE 

BOOK 



Our mutch -nil FREE fot* 
ymir n K. before pant* are made- Fit guar¬ 
anteed Send piece of elolti or vest today. 
SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street. Oept. 382. Chicago 


BACK ISSUES OF 

RADIO-CRAFT can still be had 
at the regular price of 25 cents. 
If you are in need of any copies 
for reference or servicing work, 
mail your order with remittance to 
RADIO-CRAFT, 98 Park Place, 
New* ^ ork City, 
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most lojrieiil thing to do is to hike the set 
to the shop, where you will not lie molested 
by the euriotis and where there is a good 
place to work. If an auto Service Man 
was called for service and started to dis¬ 
mantle the ear in the street, lie would not 
get very far; and the same applies to the 
radio Service Man, only under different con¬ 
ditions. 

One other good tiling to remember is: 
never laugh at what might he a foolish 
question; because, if the person asking it 
knew as much about radio as you do, he 
would not have called you. 

Never he untruthful, for you might* not 
get the job and, when another Service Man 
calls, the customer will think that neither 
one knows exactly what is wrong. This 
makes it hard for all Service Men in general. 

Below are some of the questions asked 
me: 

How much will it cost to fix it? 

Can 1 get the police department (short 
waves) with it when it comes hack? 

My neighbor gets Cuba; why can't I? 
What makes it stop? It never did that 
before? 

Why can't 1 get short waves with eight 
tubes when the man next door gets them 
with three? 

And so far into the night. 

F. G. Pot.t, 

1905 Spruce St, Detroit, Mich . 
(Mr. Poli's card is a simple government 
postcard, typewritten. It reads: 

Dear Sir: 

If our radio service has been satisfactory, 
a recommendation to your friends will be 
qreotly oppnnoted* 

T1IANK YOU 

F. G. Poll, 

Rodin Engineer* 

•—Glendale 1008 ) 


New Applications 

(Continued from pope 401) 

each other. The effect of the numerous re¬ 
flections is to concentrate the strength of 
the wave ill the form of a circular cone 
directed outward and upward toward the 
Heaviside layer, and, it is hoped, to give 
a better distribution of field strength at 
great distanees. 

The sixth illustration. Fig. F, is a device 
intended to serve at sea, the purpose of a 
fire-alarm telegraph service on land. It 
may lie put in operation to send out a sig¬ 
nal of distress; a series of twelve clashes, 
each four seconds long, and spaced one sec¬ 
ond; these are transmitted on the calling 
wave of tint) meters. This signal will not 
only be recognized by an operator; hut, if 
another ship sends out such a signal within 
the receiving range of this instrument, it 
will operate a relay which sets the gong 
ringing and summons the radio operator. In 
this manner it maintains an automatic watch 
—the most important part of its work, since 
the regular “SOS” can he, and in fact, must 
be sent manually after this alarm. 

The same principle has been applied to 
apparatus to send code automatically—as 
in a clandestine portable transmitter seized 
by the French authorities; but none of these 
mechanical devices eliminate the need for a 
trained radio operator. 








NOW READY 

PRACTICAL 

TESTING 

SYSTEMS 

by 

JOHN F. RIDER 

Here is a part of the table of contents. Further 
discussion is unnecessary. This reference book 
should be in the library of every service man and 
experimenter. 


Measuring the Negative Resistance of the 
Screen-Grid Tube 

A General Utility Tube and Set Tester 
A Radio Bench Panel 
Vacuum Tube Voltmeters 
Multi-Range Tube Voltmeter 
Testing Variable Air Condensers 
Testing Solid Dielectric Fixed Condensers 
Testing Dry Electrolytic Condensers 
Testing Mershon Condensers 
Testing Condensers with a Bridge 
A Multi* Range Condenser Bank 
Determining the Inductance of Iron Core Coils 
and Chokes 

(’becking Low Resistance Windings 
Standard Artificial Antenna 
R.F. Input Measurements 
Testing Audio Coupling Units 
Measuring Power Output of Receiver or Am¬ 
plifier 

Comparing Audio Output 
Hum Measurement 
Loud Speaker Measurement 
Tube Circuit Adaptors 
The Stroboscope 

D.(\ Voltmeters and Multipliers 
Determining the Resistance of D. C. Volt¬ 
meters 

D.C. Current Meters and Shunts 
Determining the Resistance of Current Meters 
Using a D.C. Milliammeter as a D.C. Volt¬ 
meter 

Capacity Multipliers for A.C. Voltmeters 
A.C\ Voltmeters and Multipliers 


Standard Galvanometer Shunt 
An Ohnnueter for Resistance Measurement 
Measuring High or Low Values of Resistance 
S-Volt D.C. Meter as Ohmnleter 
Production Testing of Resistances 
A Direct Current Resistance Bridge 
A Multi Range Tapped Resistance 
A Low Powered Grid Dip Oscillator 
Self Modulated R.F. Oscillator for 545-1500 and 
175*180 Kc. 

A Beat Note Audio Oscillator 
A Modulated R. F. Oscillator with Separate 
A.F. Source 

An Intermediate Frequency and High Audio 
Frequency Oscillator 
The Dy natron Oscillator 

Calibrating a Dy natron Wavemeter by ihe 
Heterodyne Method 
A Crystal Oscillator 

A Simple Tube Reactivator and Emission 
Tester 

Testing for Short Circuits Within Vacuum 
Tubes 

Measurement of Mutual Conductance (D.C. 
Method) 

Measuring Amplification Constant (D.C. 
Method) 

Measuring Plate Resistance (D.C. Method) 

A Direct Reading Mutual Conductance Bridge 
(A.C. Method) 

An A.C. Tube Tester 

Direct Reading Amplification Constant and 
Plate Resistance Bridge 


144 Pages — 99 Illustrations — $1.15 Postpaid 

COUPON 

RA010 TREATISE CO.. Inc.. 1440 Broadway. New York City. 
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TO PATENT PROTECTION 

Before disclosing vour invention to 
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LANCASTER. ALLWINE & ROMMEL 

(Registered Patent Attorneys) 

475 Ouray Bldg., Washington. D. C. 
Originators of forms "Evidence of Conception 


Dealers 

Servicemen • * 

We are headquarters for JEWELL 
and WESTON Testers, Set Analyzers 
and Meters. 

LOWEST WHOLESALE PRICES $ 

Mail Orders Promptly Filled 5 

SOJ KADIO CO. | 

64 Vesey St. N. Y. City ^ 


64V 
'«X%% 3C 




































434 


RADIO-CRAFT 


January, 1*>31 




RADIO 


Service Man’s HANDYBOOK 

WITH ADDENDA DATA SHEETS 


T his new hook contains a tremendous 
amount of the most important data 
of every kind — several hundred 
illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
“meat” from start to finish, and contains 
only practical information on which every 
radio man can cash in immediately. 

Just to give you a few subjects contained 
in the book, we mention the following: 


Prescriptions of a radio doctor 
Modernizing old receivers 
Servicing obsolete sets 
Operating notes for Service Men 
Service Men’s data 

Servicing automobile radio installations 
Curing man-made static 
Causes and cure of radio interference 
Notes on repairing “B” power units 
Constructional data on laboratory equip¬ 
ment 


A portable radio testing laboratory 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 



$2-00 PER COPY 


GERNSBACK PUBLICATIONS. INC.. RC.I3I 

96-98 Park. Place. New York City. N. Y. 

Gentlemen: 

A* per your special offer. T enrlose herewith remittance of $2.00 (Panada and 
foreign $2.2111 will eh pays the entire amount on your new book entitled HA DIO 
HKKV1CK MAX'S HAN'DYHOOK with Addenda Data Sheets, In lone-leaf form, 
as described in RADIO-GRAFT. 
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Contributed to This Book 


C. W. PALMER GEO. U. MILLER 

LEON L. ADELMAN JULIES G. ACEVES 
SYLVAN HARRIS C. \V. TECK 
BERTRAM M. FREED PAUL L. WELKER 


H. WEILER 
J. E. HEINES 
F. R. BRISTOW 
and many others 


A NEW DEPARTURE 

E VERY Service Mail, every radio man, every 
radio experimenter and every radio pro¬ 
fessional makes his own notes, draws his own cir¬ 
cuits and writes down his own observations and 
his own data. For these reasons, the RADIO 
SERVICE MAN'S HANDYBOOK has been 
made in loose-leaf form. There are supplied with 
this hook 48 special ledger paper pages, square 
ruled on both sides so that you can take a leaf and 
place it w herever you wish, and write on it your 
own data. If you wish, you can also cut out data 
from other publications and paste it on the sheet— 
placing it in its proper position in the loose-leaf 
book. 

The total number of pages is 200 and the book con¬ 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced. The book is of the 
large size, 9x12 inches, and is in the same loose- 
leaf form as the OFFICIAL Radio SERVICE Manual. 
It has a semi-flexible cover with gold stamping. 
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An All-Wave Superheterodyne 

{(Uwtiuueil frota juttj? ll!>) 


an extent that side bunds an* rlipped anti 
distortinn results. For this reason, indnr- 
t;mee-t lined trims formers were designed tm* 
use in this receiver. However, unless the 
I lijrli-frequency resistanee is kept low, the 
effective voltage will he no greater than 
that obtnined from eapaeit y-timetl types. 

To eliminate harmonies anti lnin.tr about 
praeti pally ,4 one-spof’ tunin-r, an interme¬ 
diate frequency between 250 and MOO kilo- 
ex eles was ehosen. This will require a sec¬ 
ondary inductance of comparatively hijrh 
value, and some form of concentrated wind¬ 
ing will have to he employed. Multi-layer 
continuous-hank coils arc about the easiest 
to wind; the distributed capacity is quite 
low for the larjre number of turns required. 

Kaeli of the transformers is somewhat 
different in construction. The winding forms 
are hakclitc tubes, 2 inches in diameter l>v 
2% inches lunjr. The rotors also are of 
hakclitc, 1 inch lonjr by I M/16 inches in 
diameter; old tube bases are ideal for this 
purpose. 

The first transformer consists of a pri¬ 
mary, secondary and rotor. The secondary 
i.s wound first, starting %-inch from the 
edjre of the form, A total of 460 turns 
of No, 28 1).C,(\ wire is hank-wound in two 
5-layer sections, 2*10 turns per section; each 
beinjr approximately 1 inch hmjr and sepa¬ 
rated %-ineh to allow room for the rotor 
shaft. 

Design of Transformer 

It is assumed here that anyone interested 
in hnildinjr this receiver is experienced 
enough to he able to hank-wind coils. It 
niifdit he well, however, to state at this time 
that the use of plenty of collodion will pre¬ 
vent the turns from falling; this liquid dries 
almost instantly, and may he procured at 
any drujr store for the nominal sum of in 
lo 2<ic per ounce. In ease bank windings 
are too dillieult for the constructor, they 
can he obtained, wound to order, from many 
companies. Hailing in this, plain layer wind¬ 
ings may lie used to good advantage with, 
j erhaps, a slight increase in distributed 
capacity. 

The rotor is wound next; tin* small hake- 
lite tube should first be drilled with two 
holes for tin* shaft. These must be in tin* 
exact center, and directly opposite to assure 
true turning of the finished coil. Threaded 
K/M2 brass rod, M inches long, is employed 
for a shaft. 

As only a small variation in inductance is 
necessary or desirable, the rotors need not 
have a large number of turns; a total of 
102 turns in two sections, (51 per section) 
5 layers high, will be sufficient. Rcctmse 
of the small space available. No. MO S.(\(\ 
wire will he needed. Knnugh space should 


lie left between the sections to allow small 
washers to he slipped on tin* shaft, to tit 
it snugly within the large form. Short 
lengths of M/lli-ineh brass tubing are roe- | 
ommemU’d in place of the washers. 

The primary is wound in a "hank," in the 
same direction as the secondary to a tliam- | 
eter of about l^-ineh, with 185 turns of 
No. MO enamel or cot ton-cove red wire. 1 lie 
completed coil is then placed inside the I 
secondary near the filament end, using col¬ 
lodion as an adhesive. 1 he start of this 
winding goes to tlu* "nd-" and the finish to 
the plate. (The primary should he tied 
with string in three or four places, before i 
placing). 

After all the windings are completed, the 
rotor may he installed. Two holes are drilled 
in the outside form, between the secondary 
sections, ami must be directly in line with 
thost* in tlu* rotor. The shaft is inserted in 
one of tlu* holes; then a few small washers— 
or a short length of brass tubing—are placed 
over tlu* shaft, which is then pushed into 
one of the rotor holes. Two 8/M2 nuts are 
screwed on the shaft, which is passed finally 
through tlu* other rotor hole, another short 
brass tubing and the outside hole. If the 
brass pieces have been cut correctly, the \ 
rotor should turn freely but fit snugly. A 
landing-post lop may he put on one end of 
the shaft, if desired for east* of adjustment, 
and the nuts inside the rotor may then he 
tightened. Other methods of mounting the 
rotor which would, possibly, he superior to 
this one may he worked out by tlu* con¬ 
st ritetor. 

Hour connecting terminals are needed for 
the coil leads. Two are placed at euwh end 
of the form, through holes drilled M/16- 
inch from tlu* edge. The mounting brackets 
will he left entirely to the const motor to 
devise for himself. 

One Joad of the rotor is soldered to the 
top lead of ttu* secondary. Tlu* other rotor 
lead goes to tlu* grill of the first l.K. tube. 

Special Tickler Optional 

The second transformer has only one wind¬ 
ing, and a rotor, both exactly like those .just 
described, 'flu* third transformer has an 
additional winding for a tickler; this is not 
absolutely necessary, but does give greater 
sensitivity—a worth-while feature if ex¬ 
treme 4 *l)\" is desired. Some broadcast 
listeners, also, are interested in the recep¬ 
tion of commercial or amateur code stations; 
a tickler is needed in this ease to provide 
heats with tlu* incoming signal. 

Tlu* tickler may consist of loo turns of 
No. MO wire, wound in a manner similar to 
tlu* primary of the tirst transformer, and 
placed within the form at the filament end 
of the secondary. The leads are then <*nii- 
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More 

Pleasure 

From 

Your 

Radio 

Receiver 
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At last you can retire 
relax or read while listening 
to your radio without the in¬ 
convenience of getting up to 
shut it off or worry of falling 
asleep and having it turned 
on all night. Just set the— 


X-L SENTINEL 

for the time you wish the receiver to run and 
—presto—off goes— the music and the light— 
for thoughtful designing has provided a socket 
in the Sentinel for your reading lamp as well 
as one for the receiver. 

Used also on window displays and signs, 
hall lights, night lights, etc. Fully guaranteed, 

SEE DEALER—OR SEND DIRECT 
LIST PRICE $6.75 

X-L Radio Laboratories 

1224 Helmont Avenue Chicago 

Service men ami setliuilrfer—-Write for 
attractive agency proposition. 






This COUPON mean* 
MONEY for YOU 


BALTIMORE RADIO CORP. 

47 Murray Street, N. Y, City —mm 

Gt nth men: Kindly '•ttnl tut unir lair»t 
K \I*U) IlMtr.UN I.11.I.IT1N 
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MICROPHONES 

For Transmitters — P. A. 
Systems and Recording, 
also cables, accessories and 
repairs. Catalog jusi out. 

UNIVERSAL MICRO¬ 
PHONE C0„ LTD. 
Inglewood, California 

ALUMINUM - BOX SHIELDS 

Beautifuf silver dip finish, 5" * 9" x 
6", $1.89; 10" x 6" x 7". $3.25, We 
make any sire to order. 

5" x 5" x 5" knockdown coil shield 
(like picture on lelt). $1.00. 

.25 Sprague Midget Cond., 59c; 7-Plate 
Midget Cond.. 50c; 4 and 5-prong plug¬ 
in ceil forms grooved for wire, 45c; drum 
dial drive eable by foot or mite. Please 
include sufficient postage for shipment. 

BLAN, The Radio Man, Inc. 

89X Cortlandt St,. New York, N. Y. __ 

SOMETHING DIFFERENT 

MysteryCigar Lighter 

5V A ?5 $25 A DAY 

fLI Showing this Scientific Man el to Men. 
IfJ New Principle of Ignition. What Makes 
■“ it Light? No Flint nr Friction. All 
Guaranteed. Sample with Sales Plan. 25c. 
Sample Gold, SlUer or Chromium Plated, 
$1.00, Agents. Write for Proposition. 

NEW METHOD MFG. CO, 

Desk SF.I, New Method Bldg.. Bradford, Pa. 
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ncctcd, with the start of the winding going 
to the plate through condenser C7 and the 
finish to the lilumcnt. The regeneration 
control is like that in the lirst detector cir¬ 
cuit, ami is connected directly across the 
tickler. 

Kiivrgy is fed from the plate circuit of 
one tube to the grid of the next through a 
coupling comic user (C<i) having a capacity 
of .00025-1 1 if. Although a fixed-capacity 
type may he employed, a variable is to be 
preferred; as then practically any degree 
of selectivity may he obtained, the lower 
values sharpening the tuning and vice versa. 
A Muter or XL *Variodeiiser,** with a maxi¬ 
mum <>f .0005-1 nf, is very line for this 
service. 

The radio-frequency chokes (UKC2) in the 
leads to the screen-grid tubes pre¬ 
vent tlie feeding hack of energy into the 
* )l ’ supply. The Silver-Marshall long-wave 
type is recommended. The choke following 
the second-detector is of the same size, and 
eliminates howling by keeping the I.F. cur¬ 
rents out of the audio amplifier. 

The grids of the J.K. tula's are biased 
by taking the voltage drop across a fixed 
10-olnii resistor (K2) in the negative side 
of each filament; a 0.1-mf. condenser (Ct) 
hy-passes the ILK. energy around each re¬ 
sistor. The screen-grids are by-passed by 
0.5-mf. condensers (C5). The filaments of 
these tubes have an additional fixed 5-ohm 
resistor (ltl>) in the positive leg, to drop 
the voltage to 

The second detector is of the plate-recti¬ 
fication type, the grid bias being obtained 
from a looo-nlmi resistor (ltf>) in the nega¬ 
tive lead (of the “11*’ supply) through which 
passes the plate current of all tubes except 
the last audio. Two sliders are provided, 
one for the detector and one for the first 
audio stage. The detector bias will gener¬ 
ally be in the vicinity of 4 volts; however, 
at this value, loud signals may overload the 
detector, in which case the bias should be 
increased to (i or 7 volts. 

llest results will he obtained if the I.K. 
stages are individually shielded. The last 
transformer and second detector may be 
left in the open without impairing reception 
in the least. 


Coil Data 

The plug-in antenna and oscillator coup¬ 
lers arc wound on standard (midget) plain 
coil forms; five of each are emploved for 
the 20-, 40-, 80-, K>0 meter anil broadcast 
hands. A “color scheme” is used for the 
windings, making it easier to select the 
proper coils for any hand; the advantage 
of this will he realized when the completed 
receiver is placed in operation. Data for 
the windings are given in the table. 

In the antenna couplers the primaries L 
are all wound of No. 18 single-cotton-eov- 
eretl wire to a diameter of %-inch; these 
are placed inside of the forms near the 
bottom and are self-supporting. Uoth the 
secondaries and the ticklers for the 20-, 40-, 
and 80-meter coils are wound directly on 
the forms, with the secondary turns spaced 
slightly to reduce distributed capaeitv to 
a miniimini. The ticklers are close-wound, 
of No. 80 enamel wire. 

On the two larger coils the secondaries 
are wound on the forms and the ticklers 
in the slots; in each case the finish of the 
tickler and the lower lead of the secondary 
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iirc nnm<«>c<l l< «tli r .-mil n nil nmillinn 
In llu* liliiiiicnt. 

Dir nsrilhilMr-mn|ilinir wiml'mirs 1.1 :n*< 
uonml directly mn I lie liliinient ends ol 
the seenmlnries, with No. W en.iinel wire. 

Die iiseilliitnr |»lujr-m imliictnnees l>U 
have nnly Iwn w im Hi i>rs. those for the i*h*te 
lieinji' woniul on the tonn: the jrritl foils 
are wound in the slots. Because some tubes 
Jjivc jrre;iter out >nt than others, the jrivon 
iiuinhers of turns tor the oseillator-conpling 
and the oscillator-}* rid coils are only ex¬ 
perimental values, and others should be tried 
until hest operation is seen ret I. 

The diagram (l*‘ig. 1) shows the order in 
which the lends from the different eoils 
arc connected to the contact pins on Ihcj 
forms. 

In the 20-meter eoils. the antenna sec¬ 
ondary 1/2 and the oscillator plate coil 1.0 
arc wound with No. 18 white S.C.C. wire; 
in the 40-meter pair, with No. 18 blaqk- 
cnmnelicd; in the 80-melcr pair, with No. 20 
irreen-silk covered; for the HiO-nicter hand, 

I he increased niimher of turns makes No. ‘2N 
white S.C.C. snrtieiently distinctive; and No. 
i() brown-enamelled will he found suitable 
for the largest coils. 

Audio Amplifier 

This is of the conventional two-stage 
transformer-coupled type with a ’DA. oper¬ 
ated from \.(\ for loud-speaker reception 
in the last stage. \ny good make of l igli- 
.rradc Iransformers may he employed. A 
\cd resistor of the grid-hak type is con¬ 
nected across the secondary of the first 
transformer to eliminate any chance of 
howling; this (Hi) should have i value of 
, r ) to I megohm. \ switch is provided in 
the plate circuit of the T2A, ei aiding the 
operator tlms to use a set of headphones. 

The filament of the 12.\ is controlled 
from the same *2 ohm resistor (li-5) as the 
second detector, while llu* grid bias tor Ibis' 
tube is taken also from K<>. The filament 
>f the T TlA is lighted by alternating cur¬ 
rent, which max he obtained from i sepa¬ 
rate filament, transformer or from n 5-volt 
winding on tin T»‘‘ eliminator transformer, 
lhe 40-volt “C" Idas reipiired for this tuU 
is obtained from a '^Hill-ohm fixed resistor 
(1J8) connected from *T»—” to the center 
tap on the dO-ohni resistor H9. 

No provision has been made tor control¬ 
ling the volume. Ml methods have their 
disadx antages. and each experimenter hast 
his own preference: therefore this is left 
to the. indiviilua 

Conclusion 

After the set has been completely assem¬ 
bled and wired, it may 1 m tested and lhe 
implificr line<l up. This is an easy matter; 
first make all external connections and plug 
in the eoils for the baud desired: set the 
two regeneration resistors U1 at zero, or 
until they act as a short circuit: light the 
(laments! and adjust the biasing voltages 
h> the correct v dues as shown on high 
resistance voltmeter. Tunc in some rather 
weak station, am vary the I.P. transformer 
rotors until the signal is lhe loudest. Once 
set. these should not he touched again. In¬ 
ti easing the first -detector regeneration con¬ 
trol should greatly increase lhe volume and 
selectivity. 

\n improvement \\D1 worth while com¬ 
prises merely one of the old-type variom¬ 
eters connected in series with the antenna 
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a. 

After a Hard Day ^ 


AT THE 

STUDIO 


COLLEGE INN 

TOMATO JUICE 
COCKTAIL 


The renowned 
bracer and 
appetizer 


i 


ON SALE AT DRUG STORES 
FOUNTAIN GRILLS AND ALL FOOD SHQCS 

COLLEGE INN FOOD 
. PRODUCTS CO. 

L Division of Hotel Sherman Co l 

CHICAGO, ILL. 



Ten Tools In One 


A small lint handy article which serves for every pos¬ 
sible need of the all-round mechanic. Invaluable in 
any emergency. 

An excellent combination of utilities for the household 
—every necessity featured: hammer, knife-sharpener, 
nail-puller, bottle-opener, screw-driver, can-opener, 
cork-screw and weigh-scalc. Just glance at the illus¬ 
tration and you will see how really useful this article 
is. Only 10 in. high. Indispensable to autoists, 
campers, Boy Scouts, canoeists, picknickers, etc. 


Price $1.00 Postage Paid. Be the first one in your 
town to own the ‘‘Ten Tools in One/' Send coupon 
with your name, address, city and state with one dollar. 

Grenpark Tool Company, UC-U1 "J 

245 Greenwich Street, 

New York, N. Y. j 

Enclosed find $1.00 for which please semi me i 
prepaid your “Ten Tools in One/ 1 1 

Name ... 

Address . 

City. State 




$100 


SEND 
FOR 
if ".HT YOURS 


T 

O 

D 

A 

Y 


MAIL COUPON 


NOW! 


Outdoor Jobs 

Get Forest Ranger, Park Ranger nr Game Protector job; 
$140-3200 month; vaeatlun; steady jobs; patrol forests and 
parks; protect game. Qualify nuw. Write for full details. 

DELMAR INSTITUTE Dept. B-39 DENVER, COLO. 



Big Magic Set $1.00 

Contains TTlaqic IDand. Obe¬ 
dient Egg. marble and Dase 
Trick. Pencil and Loop Trick. 
Hindu Beads, Danis her. Card 
Trick. Complete Instructions 
and our 64.' page Illustrated 
Cataloq prepaid $1.00 

SCIENTIFIC NOVELTY CO. 

08a Park Place, N. Y. City 


lead; in this case* the antenna should not 
be longer than about 20 feet. 'This is par¬ 
ticularly desirable for tuning above 100 
meters, the additional gain in selectivity and 
sensitivity being decidedly worth while. 

List of Parts 

Two 2-gang .00n35-mf. timing condensers 
(('), cut down as described; 

Eleven fixed condensers, as follows: one 
,00015-mf.. Cl; one .00025-mf., C2; one 
.002- 1 nf., C.*l; two 0.1-inf., C4; three 0.5- 
mf., C5., two 1-nif., C8; one .0005-mf., C7; 
Two .0005-nif. semi-variable condensers, C6; 
1 en Silver-Marshall type-130P plrrg-in coil- 
fonns, and two sockets for same; 

'three hakclitc tube forms, rotors and shafts 
for I.K. transformers, as specified in text; 
One Silver-.Marshall short-wave choke coil, 
R EC; 

'Three Silver-MarshaII long-wave choke coils, 

RFU2; 

One home-made choke coil (if needed; see 
text) It PCI; 

One grid leak, 8-megohm, It; 

1 wo 50,000-ohm variable resistors, Rl; 

Five filament resistors; two 10-oinn, R2; one 
2-olim, R:j; one 5-ohtn, 1U; one 2-ohm, 
115; 

One Carter 1000-ohtn resistor type F-10 with 
two sliders, 116; 

One high resistor, half to one-megohm. Hi; 
One 2000-ohm fixed resistor, R8; 

One 30-olun center-tupped resistor, R9; 
One jack for phones, ,J; 

Three A.F. transformers, Tl, T2, T.i; power 
transformer for ’71A tube, if winding is 
not already available; 

Panel and sub-panel, to suit layout of timer 
and power unit preferred; 7 I X tube 
sockets; .‘1 CX-301A tubes; two CX-222; 
one each 812A and 371 A; inductance and 
hook-up wire; binding posts or cable ping; 
and other misee] la neons hardware. 


Whys of Push-Pull 

(Con tin nett from tuje 418) 
plate current of a tube as a true alternat¬ 
ing current flowing back and forth through 
the tube—the two A A', components are flow¬ 
ing in opposite directions at the same time. 
That in Vl is moving from plate to cath¬ 
ode while that in V2 is moving from cath¬ 
ode to plate.) 

But I) and D’ are not out of phase; they 
are exactly in phase and flowing in the 
same direction in each tube. Therefore, 
the current of I) is flowing from d to / at 
the same time, and with the same intensitv, 
that that of I)’ is flowing from e to /. 

The result is that, while the currents C 
and C\ moving in the same direction through 
the transformer windings, strengthen each 
other, the currents I) ami 1)’, moving in 
opposite directions with equal intensitv, 
''buck 1 and cancel each other. And, again 
considering our tubes as the path of the 
alternating current, we may view the path 
of the combined output signal voltages as 
from the plate of VI to its cathode, through 
the filament wiring to the cathode of V2, 
and then through the transformer e-f-d 
back to the cathode of VI; and then in 
reverse. 

This may be better understood by means 
of Fig. !>, wherein a represents the voltage 
generated in tube Vl, and h that generated 
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in tube Y2; tlie.se lire rri>resenteil ns bat- | 
teries fur tin* Mike uf eniivenirnre and clar¬ 
ity; blit, more accurately, they are 
venerators. 'Die letters o. !>. e, </, r ami f 
refer to the cnrrcN|»oni1injr parts of l*’ig. 1, 
in which the primary of the output trans- 
forincr T2 is regimleH as a center-tapped 
resist anei*. 

Tin- full arrows show the direction the 
current produced by Y1 tends to take and 
the dotted ones show the direction of the 
current produced by Yl£. It / is the true 
center-tap, and the two voltages n and h 
are alike, the currents in arm f-r are ISO 
degrees out of phase, or exactly opposetl 
to each other; and the result is that there 
is no signnl current in the arm through Hg, 
while tlie current through #/-c is the sum 
of that produced by o and />. 

Now let us see what happens to T> and 
I>* the distortion waves; these, We see from 
Fig. S, are exactly in phase and we may 
use 1*i|r- 10 to represent the condition. The 
full arrows and the dotted arrows show 
the respective currents as before. Now the 
situation is a little more interesting; u* 
sends current through tl-f and lift, while // 
is sending current through e-/ and lift. The 
result is that l»g has hntli currents flowing 
through it in the no tit e direction; while the 



l,} push full. ‘he free titles slmifithni the 

sittmil l left* hit mure! nut the "harmonics'’ 
or tube distortion ftith>r.< (rioht). 

output transformer has a current going 
through half of its primary in one direction, 
and an equal current going through the 
other half in the opposite direction. 

AYe know; (I) That a voltage is induced 
in a winding whenever a Mux (magnetic 
field) is varying through the winding; (*i) 
that the flux is directly proportional to the 
current producing it; (.’J) that the Mux is 
in phase with the current producing it; 
and (t) that the value of the voltage pro¬ 
duced hy the Mux hears a fixed relation to 
the flux. 

Applying these laws to our circuit for 
waves I> and / ‘ (Fig. N) we may consider 
that two fluxes ire set up in the transformer 
hy the two currents through the primary. < 
These two fluxes, being in phase with their 
currents, are ISO degrees out of phase with 
each other, because the currents producing 
them arc directly opposed through the pri¬ 
mary. Each flux produces a voltage in the 
secondary hut, since the fluxes are out of 
phase, the voltages are also exactly out of 
phase and "Inick 4 * each other. The result 
is that there is zero voltage at the terminals 
of the transformer's secondary; which means 
that the distortion currents 1) and IT have 
had no effect and will not appear in the 
speaker. 



IMPLIMUS HOME 

RECORDING OUTFIT 


HOME RECORDING was the Hit of the New York Radio Show and will he the sensation of the year. 
Public interest shows that the idea will Mvtrp the country, millions of homes wil! U* equipped. 
Simplinms, Inc., presents a Home Recording outtit that can he attached to an> radio and any 
phonograph. 

With this simple, inexpensive home*recording apparatus, jou can make phonograph records of every¬ 
thing you’d like tii rehear. Special radio programs, ccnictrls, the voices t f jmir children and friends 
as weli as your own, unusual events, all can he record*d for future reproduction with this new outtit. 
Outtit comes complete with recording arm. pickup apparatus and microphone, or. *the parts can he 
txmglit separately. Priced exceptionally low. Send fur further information. Special discounts to 
dealers ami service men. 

This new device opens lip an unlimited field for radio dealers and service-men. 

ll iitc for full information today 



I-—-—-COUPON- 

I SI M PL IM US. INC- 
I t*7 Church St., Boston, Mass. 

] Please send, nilhout obligation, all Information legating the Home Ihioidlng outfit. 
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Dealers 

Servicemen 

Write for Catalog 

THE AIREX CO. 

67 Cortlandt St. 
New York N Y. 


GET* ~ ~!N 




Brings 

1931 Features 
to any Radio Set 

... either luttcrv or elee- 

til* ally «»peisited l.ullo sets, 
tiiii-t -iniuMng re«ejnl"n «-;»n be h.ul by 
ittliii hlng tIn IJKN-WIV Tmic ‘ «ntr*.l. 
\V« tonal uiiulit le- mu li is brilliant, bright. ti-Hlim. .*r 
Jill. i‘i;sl teal me* that ihP new Tone < untiol Inins-. 

SI hi i >l\ lint on the panel and phu* 1 {fJPJ 

tuh,i nu e\iia uhlng. With hake ite knob In «.ijinn tlnl h 

an.I huy <ti.il tor I'.iml mounting 1 ■ 1 - t J i1m - 

ijimXvI ill hauiS'Oiue liloli/.e lllilidlc**! lu-lllg, LI-1 * h'b * 4,J * 

Dealers, Servicemen and Custom Set Builders ymt ran 

make big in.. hv installing tin r.EVXUN Tone * onln.l 

on initio -et-. Semi ilmk or uioiiiu onb r toilay lor >our 
-upply nlth regular 4V., mole til-mint deilu<tv«L 

GENERAL WINDING CO. 
214 Fulton St. New A ork, N. A . 



ELECTRIFY YOUR 
RADIO FOR ONL' __ 

Why discard yoorpreaent Rood set when yon 

can electrify It for only tf.86. and baniab the annoyance and 

expense of buying new batteries? 

Over 100.000 Town sent! 
“B” Power Units in l se 

FTonked up In a few minute* l’.*e 
>alilf tiiln's*—no I'haHgt*' Work- on 
A.C (any eyrie i nr H.i' Von'll he 
amazed at the imprmeiueiii in re- 
eeptinn. Send natne anti address 
to*|ay for full details, proof and l-'ree 
Trial Offer 
TOWNSEND LABORATORIES 
423 W. Superior Street Chicago. Illinois 



Sind# Radio in 

CANADA 


CANADAS PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
310 Yonge Street ... Toronto 
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ANALYZER and TUBE 
TESTER 

con s I Oera lily 
less than many 
others on tlio 
market meets 
the demands of 
every service 
man most effl- 
flenily. Rs 
sturdy conslruc¬ 
tion and iici*U' 
racy in test Inc 
volt aces. 1 iihes. 

open elmiits. 
etc.. rtssnrei.Vtiii 

satisfaction and 
h>nc use. Tills 
meter is hhnti- 
cal in mnsiruc¬ 
tion a ii d re¬ 
sembles others 
which whole sale 
from $60 to 
$ 100 . 

WHAT IT 
DOES FOR 
YOU! 

Shows A.and 
D.<\ Filament 

_ Vnliafies. 

Tests Plate and Grid Voltages (also Screen Grid 
Voltages) 

Indicates Nate Current and Line Voltage 
Shows Open OireiilN and Grounds 
Tests A.l\ ami IML Tutics 

Tills rvceptfomiiiy tlno rru-tcr makes every essential 
test on the radio set. 


Our 

Special 

Price 


SI* 


•*•95 


20Cc ih|M)>lt re.iuircu oil all t'.O.D. stilpmenta. 
Shipments positively made within 24 hours. 


This statement will also he true for the 
fourth, sixth and other even-numbered dis¬ 
tortion harmonies; because, in eaeh ease, 
we will have the eonditiori of Kig, 10—that 
there are equal polarities across the trans¬ 
former, The result, as we have just found, 
is zero, 

Currents C ami C\ however, which rep¬ 
resent the true signal input have passed 
through the transformer in such a way that 
the voltages each has produced in the sec¬ 
ondary add; while their currents through 
the biasing resistor 11 tj have eliminated each 
other. 

This last point—about the bucking cur¬ 
rents through the biasing resistor Kg—is 
one of the most important characteristics 
of the push-pull circuit, A study of this 
eccentricity reveals some highly interesting 
speculations; some of which we hope to in¬ 
clude in die next installment. 


The Midget Receivers 

(Continttvif from jHit/e 408) 

Volume is controlled in this set by vary¬ 
ing the control-grid bias of the iirst two 
\t.K tubes. 'The type *24 detector is re- 
sistanee-eapaeity-eoupled to the type '27 
first audio; the grid of the latter tube being 
returned to ground through a grid Jeak, as 
usual. The output of the first audio is 
resistancc-capacity-eoiipled to the type '45 
])ower audio; but the grid of the power tube 
is returned to the iirst A.F. cathode through 
an audio choke. This choke is tapped for 
tin* coupling condenser connection, and, thus, 
a "parallel plate fetal'* circuit is obtained. 
The tone control shunts the primary winding 
of tin* output transformer. 

In forthcoming issues of Kaiho-Ckai-t, 
other midget sets and circuits, not received 
in time fur this article, will lie shown. 


MakingYour“Mike”for Home Recording 

(Continued from jutt/e 4-05) 


GRENPARK TOOL CO. 

245 Greenwich St., New York, N. Y. 



QUIT 

TOBACCO 


EQuna leeway toquic with tne eld ol 

KEELEY 


No men or woman ran escape 
the harmfu I effects of tobacco. 

Don't try to banish unaided 
the hold tobacco has upon you. 

Join the thousands of inveter¬ 
ate tobacco users that have 
found it easy toquit with the aid of 

Treatment For 

T obacco Habit 

Successful For 
Over 50 Yean 

Quickly banishes all craving for tobacco. Write today 
for Free Book telling bow to quickly Free yourself from 
the tobacco habit and our Money Back Guarantee, 

THE KEELEY INSTITUTE 


kj ISTU YVES ANT ELECTRIC CjUnd q 
jSW^lKer St ,New YoyK 

FREE CATALOGUE 

LATES T RADIO BUYS A T BlGSAWHGS 

WRITE TO-DAY 





A 'TIh XT'TQ Write for Free Guide Book, 
1 JZilY 1 o “HOW TO OBTAIN a 
r V lfl , e , PATENT" and Record of 

Imontion Blank. Send model or sketch and descrip¬ 
tion of your invention for our Free Opinion whether it 
tomes within Patent Office Roles. RADIO and ELEC¬ 
TRICAL Cases a Special!v. Prompt. Efficient Service 
i/.rTn P D A ?r E JLJ F , IN INSTALLMENTS 

VICTOR J. EVANS A CO., 923 - 9th, Washington, D, C. 


arr given; but the positions and sizes will 
Viiry in each ennstruetion. A hole for the 
push-button completes this p;irt of the work. 

Now, about that diaphragm; if you can't 
lind mi old Haldwin headphone, with its 
corrugated diaphragm, it will be necessary 
to use that front an ordinary headphone, 
tn the latter ease, it will be found that a 
lade must be drilled in the center, for the 
tInvaded shaft of the microphone button. 
This drilling must be done wrt/ carefully, 
in order to prevent bending the thin metal* 

Next, the bracket for the microphone but¬ 
ton is to be bent into shape. Although the 
button will work when fastened only to the 
diaphragm, because of its “inertia," such 
a mounting necessitates a rigid-edge dia¬ 
phragm; and this type of const met ion is 
not used in making this unit. Instead, six 
little pieces of light-weight cloth (such as 
your tailor can give you from his many 
“samples'* of medium-weight woolens), are 
to he fastened to the wooden frame, with 
a touch of glue, at six points equally spaced 
around the edge of the diaphragm. 

Now, tightly holt the microphone button 
to the center of the diaphragm, (using ex¬ 
treme caution to prevent cracking the deli¬ 
cate piece of mica m the button) ami fasten 
the other end of the button to the metal 
bracket; after which the bracket is to be 
mounted on the wooden frame. Then care¬ 
fully raise or lower tin* button, until the 
diaphragm is just resting against the pieces 
of I/HI-in. cloth; and tighten the button 
against the bracket (l*'ig. ID). 

Finally, screw the mouthpiece into tin* 
wooden frame and fasten the alinnirmni 
shield can in place, by means of the two 
battery nuts, after having brought out two 
leads; which are to be connected as shown 
in the schematic circuit (Kig. '2). 

The proper handling of microphones has 
heen described in the article, **A Puhlic- 
Addrcss Adapter Unit,** by Howard Smith, 
in the October, 1RH0, issue of It aim o-O ha ft. 
In this story, the interest (‘entered in a 
“double-button’* microphone; but the same 
principles apply to the single-button type 
we arc now describing. The similarity be¬ 
tween the circuits will he seen by comparing 


the circuit diagrams. As stated in the 
article named, a suitable “microphone 
transformer** is a very necessary part of 
the equipment, in order to obtain good 
matching between the impedances of the 
microphone and that of the unit into which 
it couples. 

The experimenter is strongly urged to 
buy, or at least borrow for the occasion, 
a milliainnietcr having a range up to about 
25 or 50 mil. This is to he plugged into 
tin* circuit at .1, to determine the amount 
of current passing through the hand micro¬ 
phone, This value should seldom he allowed 
to exceed 8 to 10 nut. 

’Hiere arc a few cautions to be learned 



__ OLD PRl 

400 OHMS (UNUSED) 
PUSH BUTTON SWITCH F (Q £ 
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NEW PH l kA ARY - 

(eoo turns OF 
N®- ZZ D.C.C.WlRt) 


.dbovc, a circuit suitable for the home micro¬ 
phone with a rez’ersed "pickup"; center , the 
connect bus used with audio amplification; be¬ 
low, on „LF. transformer converted into a 
microphone transformer. 
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before attempting the use of the circuit 
shown in Fig. 2 for home-recording. In the 
first place, a “sensitive" or easily-impressed 
record-blank is needed; in tin* second, a good 
“recording needle" is essential* Also, it will 
be necessary to operate the microphone at 
its maximum sensitivity. It will be neces¬ 
sary, too, to weight the recorder (a “pick¬ 
up" connected baekward), as the illustra¬ 
tion shows. 

If it is impossible to obtain maximum sen¬ 
sitivity from tin* particular microphone used, 
it may he necessary to amplify the output; 
a circuit for this purpose is shown in Fig. J. 
Of course, a second stage of audio amplifi¬ 
cation may he used* if necessary; hut 


whether it is needed must be determined i 
by experiment. 

Although the const ruction of a really good 
microphone transformer is a work of some 
skill, the experimenter may want to try bis [ 
[land at making one. This unit (T in the 
circuit diagrams) may be made from an 
ordinary audio transformer, as shown in 
Fig. note that it is necessary only to 
wind a low-resistance primary for the 
'*iuike,” using rather heavy wire. This pri¬ 
mary takes the place of the old, high-resist¬ 
ance primary, which is left unconnected. 

If a suitable radio set is available, it may 
he called into service, connecting the home¬ 
made microphone in the manner described 
in last month's article. 


Tone-Control Design for Your Set 

{Continued from paije 109) 


A True-Tone Circuit 

Just bow to do this in a simple manner 
is a problem. The introduction of more 
capacity across the transformer windings 
short-circuits tile high frequencies which are 
already lacking to an alarming degree. It 
is a well-known fact that the coupling of 
audio-frequency transformers may he im¬ 
proved at the low frequencies by resonating 
the primaries of the transformers to some 
particular frequency at the lower end of 
the audible range. 

The effect upon the response curve, how¬ 
ever, is shown in Fig. Here is the 
normal response characteristic of tlu* trans¬ 
former and “A” and "B” illustrate the 
effect of employing such a circuit as that 
of Fig. 2; where the capacity C, connecting 
the high end of the choke and the trans¬ 
former primary, is of such value as to 
resonate with the transformer primary at 
some low frequency (to cycles for example; 
resonating the primary at sixty cycles would 
increase the hum to an undesirable extent). 
'1’he feed choke L, through which the plate 
current flows, is an **A inert ran KW” choke 
or a similar device of high inductance. The 
condenser (' should have a capacitance of 
about 0.25-mf., which is an average value 
based upon an inductance of fifty henries 
for tlu* primary of the transformer T, (The 
by-pass condenser docs not enter into the 
calculations, hut should he O.ij-mf. or more.) 

Von will note that, in Fig. the “reso¬ 
nance* lmmp” in tlu* response characteristic 
is lower in curve "\V than in “A"; the in¬ 
troduction of resistance into the resonant 
circuit decreases the voltage effective across 
tlu* inductance at the resonant frequency. 
Here we find a method of controlling the 
low-frequency response. A lifty-thonsand 
ohm variable resistance It is inserted in tbe 
return lead from tin* low end of tlu* trans¬ 
former primary. This value will give a vari¬ 
ation in response, over the range indicated 
by the curves “A", “IP and “0”; which 
now indicate the response at the lower fre¬ 
quencies over tlu* control range. Now, the 
louder the reproduction desired (above the 
original level), the greater the resistance 
in the circuit for accurate reproduction. 

Here we have a tone control which may 
he adapted to existing receivers; cither by 
remodelling tlu* set, or by using an adapter. 

Sucli an audio system is based upon tlu* 
actual physiological conditions involved in 


listening to a reproduction; and not upon 
the desire fur the most pleasing effect re¬ 
gardless of fidelity. 

Tone Control for the Trade 

For tlu* Service Man, tlu* most desirable 
unit must be one which will enable him to 
secure the same results obtained in recent 
commercial receivers, without altering the 
wiring of an old receiver to a major degree. 
Such a device may lie employed, by 
making slight changes in the values of the 
components, in any receiver, whether 
equipped with a magnetic or a dynamic re¬ 
producer. This device is to he inserted in 
series with the windings of a magnetic 
speaker, or with the moving coil of the 
dynamic. (Fig. 4). 

In the ease of the magnetic reproducer 
the values would be as follows: L, 1 henry; 
(\ .05-mf,; It, 50,000-ohrn potentiometer. For 
use in series with a 15-olmi moving coil the 
constants would her k, 2 millihenries; L\ 
4-mf.; It, 200 ohms. 

The effect of this device will he to atten¬ 
uate the lower or the upper register, as 
desired, in a manner similar to that em¬ 
ployed in the finer broadcast receivers of 
today. Tbe connections given in Fig. 4 are 
self-explanatory. It might be well to pro¬ 
vide a switch SW to short-circuit the re¬ 
sistance, and cut tlu* tone control out of the 
circuit, when desired. 

When a magnetic reproducer is used, a. 
coil having approximately tlu* desired value 
for I. may consist of about .'100 turns of 
No. .'12 insulated wire, hunch-wound on any 
convenient core. For use with a dynamic 
reproducer’s voice coil, this inductance may 
consist of no more than -50 to 71 turns of 
No. Hi to 18 insulated wire. 

The two systems explained represent the 
two extremes—the search for maximum fidel¬ 
ity on one hand, and the search for tlie 
most pleasing tone on the other. Tlu* writer 
would suggest that the first method be used 
in tlu* experimental reader’s own receiver— 
where he can afford to buck the trend of the 
clay in order to obtain maximum personal 
satisfaction. The second method is line for 
use in adding tone control to an obsolescent 
receiver; for tbe effect is startling in its 
action. 

(See also, “How Tests of Audio Quality 
are Made,” page fi32, in the June, 1!KW, is¬ 
sue of It Atuo-CHArr.— Editor.) 
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When tubes blow... filter equipment 
fails...tone quality suffers...lookto 
line voltage fluctuations 
AMPERITE automatically regulates 
voltage variations up and down be¬ 
tween 100 and 140 volts to exact 
requirements. 

Easily installed in any electric radio 
in 5 minutes without chassis changes. 
Satisfies customers . . . reduces free 
service ... pays you a profit. 

A type for every electric radio, includ¬ 
ing yours. Ask your dealer or write us 


WORLDxWI DE 



giving your set name and model. 
Address Dept. ICC -1 


N C Self-Adjusting 

LINE VOLTAGE CONTROL 


A new radio thrill for you! Listen In PIRKOT to London. 
Paris. Berlin. Buenos Aire* and other broadcasting stations 
lliniughmit the world \ia short wave*. Knjoy uiihine for¬ 
eign programs front strange lands. Yw ordinary rercher 
cannot tune In these low wave stallmi*. WORI.P-W Il>h 
RKCK1VKit gets 14 to 350 meter stations with surprising 
clarity. SEND NO MONEY! Just write yuur name and 
address on a postcard and ask us to send you lids won- 
derlul guaranteed short \\a\e set. l*ay ih»sIjiiiui $'J.45 plus 
a small dtlhery (barge. All orders West of the Rockies 
h,iM he aiiompanled hy deposit. Foreign countries 

must leiuIt In full. Write today! 


NEW RADIO BARGAINS 


Low Power Transmitter adaptable for pboue or code. 

Wltli plug-ln (oils ... $14.75 

Auto Radio—Vses .‘1—221, 2—227 tubes and 1 *215 

power lulu*, single dial, tremendous volume. Com¬ 
pact Fits any car. We guarantee thi- set 10 

pertumi better than sets selling up lo $130. 20.00 

B Eliminator. Bone Dry with 2*0 lithe. ISO volts, 
will update up to ten tubo set, fully guaranteed.. 6.75 
AC—A B C Power Packs, completely assembled. 8.75 


Tubes: rx t'pe, 34-day replacement guarantee. No. 210, 
$2.25: No. 2511. $2.45: No. 2S1. $1.85: No. 213. $1.25; 
No. 224, $1.25; No. 227, 75c; No. 226, 65c; No. 171, 75c. 
International Mierophone. two bullon for public address 
system and Iratisiidller*. speech or music.$9.75 
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Turn to pane 430 of this issue and read 

the special offer to those zvho arc actively engaged 
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Hotel Directory of the Radio Trade 


The hotels on this and the opposite 
page are patronized by the Radio 
Trade. Make them your headquarters. 



Old Fashioned Hospitality 
in a Modern Setting 

In the Grand Central Section, 10 minutes 
from Penn. Station, near Times Square, 

Fifth Avenue shops and important com¬ 
mercial centres and theatres. 

Radio in Every Room 

Single Rooms $3 to $5 per day 
Double Rooms $4 to $6 per day 

S. Crcgory Taylor, President Oscar \\\ Richards, Manaycr 



WF.W YORK CITY 


S^BelOedere 

FORTY EIGHTH STREET 

WEST of BROADWAY 

tAfu)Q/orfi> 



Resident and Transient 


4S0 OUTSIDE ROOMS 
Each With Bath and Shower 
Serving Pantry 

$3 to $6 PER DAY 
Special Weekly or 
Monthly Rates 

Best Food in New York 


D. M. PEPPER 
MANAGING DIRECTOR 



Radio-Craft Kinks 

{Continued front futtje (lti) 
telephone or high-ratio audio transformers: 
while condenser (ordinarily about .UI-utf.) 
may he varied tor different tones. The tele¬ 
phone receiver is designated as II; the mi¬ 
crophone, M ; the voltage supply for tin* mi¬ 
crophone, A (which will vary with each 
mike—although its average value is It to 
M/ a volts). 

If no microphone is available, one may lie 
conveniently made by mounting on the dia¬ 
phragm of the receiver a ’’mic rophone lint- 
ion,” obtainable for about a dollar. The 
assembly is to be taped together and placed 
in a box, padded with felt or cotton to pre¬ 
vent the audio howl being heard in the room. 


A TEMPORARY ^USE 
By J. B. McGirt 

T IIE writer ran across this “kink’ 1 when 
the new t'rosley screen-grid models first 
came out. Tile sets were equipped with a 
I-amp. fuse and frequently, when the radio 
was first put in use, the fuse would blow; 
whereas the fuse would hold if the beater- 
type tubes could be brought up to operating 
temperature. To keep from blowing so 
many fuses, I resorted to a tinfoil fuse. 


METAL'" 

FERRULE 


TINFOIL 

S 
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r- 


PAPER \ 


' 
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/ 

PAPER 



-— . T" 

'/m 




CARTRIDGE 

TUBE 


I 

I 


Fig. 6 

.1 ;»iiy to rene:r nn tdd fuse. 

Take a piece of tinfoil on paper (such as 
you find around chewing gum and cigar¬ 
ettes) and cut it to a size that will just 
about go around the old fuse tube. Next, 
cut away’ a portion of the paper and tin- 
foil; and your fuse then should look like 
the one illustrated. 

Ordinarily, the least amount of tinfoil 
that can he left is about right; although 
it can Ik* made to fuse at higher current 
levels by making the conducting strip wider. 


Tone Controls 

(Continued from }itttje ill) 

Instead of the f*tu switch, a selector 
switch may he used in, for instance, the 
eoupling-condenser-vnriation idea, as shown 
in Fig. different values of capacity are 
required, since they do not add up as when 
a fan switch shunts the capacities. 

Another suggestion of the writer, for 
eases when it is desired to obtain a tjrodnol 
change of the coupling-condenser value, in 
effect, is shown in Fig. 1<>. The advantage 
of this combination is that, although the 
volume is reduced, there is greater reduct¬ 
ion of the low notes than of the high; an 
effect opposite to that obtained when con¬ 
densers are used to by-pass the high fre¬ 
quencies around transformer windings. To 
insert the units R and C, the connection 
between Rl and Cl is broken at X. 

{To he continued in February Uahio-Ckaft.) 
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Information Bureau 

{Continued from page 420) 

against the stationary field of the permanent mag¬ 
net. This reaction is physical, and the coil, being 
freely suspended, moves in proportion to the amount 
of current through it. However, alternating cur¬ 
rent, flowing through this winding, at the rate of, 
say, fit) cycles, changes polarity so rapidly and is 
attracted and repelled so fast, that the coil cannot 
follow it. If tlu-re were some means of changing 
the field of the permanent magnet, at the same 
rate as the change in the moving coil, there would 
l>e continuous repulsion; and the needle would 
indicate truly. 

This action may lie obtained by discarding the 
permanent magnet and substituting two coils (X, 
S, shown at the left). These are connected in series 
with the moving coil, so that alternating current 
through these coils changes polarity at the same 
rate as the current through the single moving coil. 
This produces continuous repulsion, and indication 
on the A.C. meter scale. 


57 ELEMENTS IN VACUUM TUBES 

(104) Mr. Warren Haley, Mountainside, N. J. 

(<>.) Mention has recently lieeii made that there 
are 57 elements that enter into the construction of 
vacuum tubes. Is there any record of the names 
of these elements? 

(A.) While the statement as to the number of 
elements is essentially true, the actual count varies 
from time to time, as the designs are modified; 
while the elements are, in the main, representative 
of most vacuum tidies. A late list of these cle 
ments is given below, by courtesy of the U.C.A.* 
Kadiotron Co. 


Hydrogen 

Aluminum 

Tungsten 

Sodium 

\ ttrium 

Chlorine 

Potassium 

14 Rare Earths* 

Helium 

Caesium 

Carlwii 

Neon 

Copper 

Silicon 

Argon 

Silver 

Titanium 

Iron 

Calcium 

Tin 

Cobalt 

Strontium 

Lead 

Nickel 

liarium 

Phosphorus 

Iridium 

Magnesium 

Tantalum 

Platinum 

Zinc 

Oxygen 

Thorium 

Mercury 

('hromium 

N'itrngwi 

1 ioron 

Mulylidenum 



* (The ‘‘rare earths” include the metallic ele¬ 
ments cerium, lanthanum, praseodymium, neody¬ 
mium. illinium, samarium, europium, gadolinium, 
terbium, dysprosium, holmium, erbium, thulium, 
ytterbium and lutecium which occur together and 
are hard to separate. They are used for coating 
filament s. lid it or ) 

The different elements and materials are used 
as follows in differents parts of the tubes: 


(I LASS 


Silica 

l.o rax 

Sodium carl*mate Zinc oxide 

Calcium oxide 

(‘obalt oxide 

Sodium nitrate 

Potassium carbonate 

Lead oxide 

BASKS 

I'akclite 

Copper 

Porcelain 

Nickel 

('.lass 

Tin 

Wood filn-r 

Marble flour 

Zinc 

Kth\ 1 alcohol 


KI LAM ENTS 

Tungsten 

Silicon 

Thorium nitrate barium carbonate 

Carbon 

Strontium carlnmate 

Nickel 

Calcium 

( 'obalt 

Barium nitrate 

Iron 

Strontium 

Titanium 

GRIDS 

X'ickel 

Copper 

Monel 

Molybdenum 

Chromium 


PLATES 

N ickcl 

Iron 

Monel 

Tantalum 

Molybdenum 

LEADS 

Iron 

Zinc 

Nickel 

Copper 

borax 


SUPPORTS 

Class 

Nickel 

Mica 

Molybdenum 

Lava 

Isolantite 

Monel 

(Continued on 

page 44fi) 


HOTEL DIRECTORY OF 

THE RADIO TRADE 


~HOTEL CUMBERLAND 


54th Street and Broadway 



New York City 



3 Minutes to Times Square 



Close to Everywhere—but Removed 

s 


from the Noise and Clamor 

r 

. 

A modern fireproof hotel with 
everv modern hotel convenience. 

Within walking distance of the¬ 
atres, shops and business sections. 


DAILY RATES: Room and Bath, $2 and $3 per day 


Special Weekly Rates 


Under the Personal Management of Joseph Goulet 

formerly of Hotel Woodstock, New York City 

FREE CATALOG FROM ANY RAILROAD DEPOT 



ATLANTIC CITY, N-J. 


•'SOUTH OF THE 
MASON-DIXON LINE" 
is but another way of saying 
"Hospitality" 

HOTEL LUDY 

South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dixon Line 
Its RATES are as PLEASING as its hospitality 
$5 up Daily — American Plan —* $30 up Weekly 
$2.50 up Daily — European Plan 
Fireproof Garage Attached 
R. B. LUDY, M.D. 


SERVICE MEN —DEALERS 

A few minutes of your time NOW, spent in reading 
the interesting announcement of the OFFICIAL 
RADIO SERVICE MANUAL which appears on page 
390 of this issue, might save you hours of time in 
servicing in the future. Every dealer, Service Man 
and custom set builder should have a copy at his 
disposal. 








































RADIO'S GREATEST RARGAINS •- 


'J'HIS month we are offering a great variety of battery sets at such ridicu¬ 
lously low prires that they cannot fail to astonish you. 

These sets are so-called store demonstration models and are not sold as 
brand new. However, all sets have been carefully tested and put into good 
shape and we guarantee them to be in good working order. 

All other merchandise listed on this page is brand new and is shipped in 


original factory sealed cartons and carries the same guarantee of absolute 
satisfaction. 

Act immediately as the supply is limited and we reserve the right to 
return remittances as soon as items are sold out. 

In many instances, our sale prices are lower than the actual manufac¬ 
turer's cost. For terms, see bottom boxes. 


Kadiola 25 Superheterodyne 

Till' "25" i- » IrKl| 
aTt (I set requiring 6 
N l*'p" tulics. Nn mil 
slili> uvrlal in needed. 
The receiver ha* '10-kr 
selectivity. Tuning of Nils 
reedier Is arciitiqilialied 
thimigh large “ thumb- 

operated" I lining drums, 
designed that stations 
may he ‘ Togged* 

d i r e c t I y on the 
drums. The small 
renter knoh controls 
a mu It I |i It* - contact 
twite I) w h 1 c h 
changes the circuit 
_ to Infinite one or 

two stages of A.F. A two-tntie mahogany 

veneer cabinet of original pattern house* 

the cltassl> and batteries. Its overall dimen¬ 
sions are 28\l!lxl2 Inches high. Shipping 

weight. 55 lbs. 

List Price $265.00. Cl H 95 

YOUR 8PCCIAL PRICE 



$ 10 ! 



Strom berg-Car Ison 523 

Tills fine set uses 4 
201 .\ and 1 200 A 
tubes. The cabinet 
Is one of the finest 
ever made for radio 
Sets. A slanting, 
beautifully grained 
wooden panel car¬ 
ries the tuning es¬ 
cutcheons. The panel controls include 
“Long-Short Amentia" Switch; 3-ohm and 
20-ohm rheostats; "On-Off” snap switch; 
audio output jack: and a Weston 0-7 volt¬ 
meter. The jack on (lie panel is for phono, 
graph pickup. A neutrmlyne circuit is used. 
20 long \ 11 deep x 13 inches high. Ship¬ 
ping weight 75 ihg. 

List Price $160.00. <K 

YOUR SPECIAL PRICE . 


Freed-Eisemann NR-5 
(Neutrodyne) 

A solid walnut 
cabinet with a 
piano Aid'll is the 
housing, .larks for 
1st and 2 nd A.F.. 
and Detector out¬ 
put are provided. 
Hard rubber in 
nutated variable condensers 11 “ plate) are 
u*i‘d. There are two glass-insulated "neutrn- 
dons": 3 "full vision” m Mod tuning 
dials; '* molded rheostat knobs; 2 A.F. 
tnui'h rtuers and 3 tuning condensers Over¬ 
all dltnensictis are 2S \ ft \ p Itirlit-n. Tlie 
luiiiel Is black hake life, engraved and highly 
lollshi-d. Shipping weight 311 lbs. 

List Price $145.00. Jy 



YOUR SPECIAL PRICE 


Utah Dynamic A.C. Power 
Speaker—Model 33A 

110 -volt. CO-ryclo 

A.I light socket 
•nppiy for lie Id 
cveitation w I t h 
tVostlnglnmsc dry 
reel i f l e r 
9 In. high. 04 
ill. wide, 74 in. 
d v v p. Stinker 
comes packed in 
wuodi n 1 1 a t r 
Weight IP lbs It 
Is one i.r the 
must powerful as 

well as best re. _ 

producers in the market. iMinii 
List Price $50.00. 

YOUR SPECtAL PRICE 



A.C. Phonograph Motor 

sT.wmtnxors— 

revolves EXACTLY 
M» iiirns per minute 
despite any vnltage 
variations. M n s t 
cum pact made— 
only 14 in. thick — 
nn nuts in ictiy limited space. For ltn volt. 
ISO cycle, A.C. Cuinpiete with turntable. Ship 
plug wgt. 10 ihs. List Price $15.00. tf* A 45 
YOUR SPECIAL PRICE «P*F 



Pacent 

of 


“Phonovox” Pick-up 


One of the host ami 
moat powerful electric 
phonograph pick - ups 
made. Hahineed tone 
arm. unusually sensi¬ 
tive. 

Shipping weight 7 IbS. 

YOUR PRICE. 


.. $ 4- 85 


Kadiola 28 Superheterodyne 


i 


Is a ■‘Sen Mid Harmonic" 
an tier heterodyne. However, 
the fin-nit or the "28" In¬ 
cludes 7 type Xl!*9 tul>es 
and 1 t>pe X12u tuhe. Tlie 
Riulli la 2S Includes 3 S.I,K. 
condensers. 2 1 inf. safety- 
n W lamp by pass condensers; 

/ ^ ccutcr-iHiimd 1 1m 111 (necessl- 

tated hy the stage i>f neu 
trali/ed Hi-); 1 off-on 

switch; 2 lllament rheostats; 
ij;| IS | 1 4-cnll ILF. inductance; 2 

It 11 jacks; and the special 8 - 

] j| I socket "calaeninb" enntalu- 

I I (I lug the I.F.. ILF. and A.F. 

II I transformers. Coast to coast 

l * retention is a rather Usual 

*■ accomplishment! 1 ’ses 2 

drum dials—space for station logging there¬ 
on. 51 any easy ways of electrifying this re¬ 
ceiver. Devolving loop—greatly assists tun¬ 
ing. Access to battery compartment obtained 
by raising receiver nn hinge. A preyed steel 
frame supports the rhassls equipment. The 
mahogany cabinet has the general apla-ar- 
ance «f a secretary. 

List Price $295.00. O A Qg 

YOUR SPECIAL PRICE 


$ 24 - 



Atwater Kent 30 Compact 

One of the best sets 
\t water Kent r>m- _ 

"bleed. It is a sIx-IqA 
tidie set Tliree 
stages of R.F. am- 
pllficathui, detector, 
two stages of A.F. 
amplification. And. 
sinQle dial control. Even as an ordinary 
battery set It will sell on sight, as the 
glossy, molded bake!he "full vision" dial, 
volume cr.nlnils, aid highly glided metal 
parts present an attractive appearance. There 
i> a vernier wheel at the hover edge of the 
dial, for Ane tuning The variable conden¬ 
sers are 16 -1 late size. Tlie two A.F. trans¬ 
formers are shielded. These transformers 
may be used a* replacements as they will 
tit Into almost every set. The sockets are 
demountable. Overall dimensions are 2nx64 
x 6 4 indies high. Shipping weight 2h lbs. 
A 6 -wire cclnr-fcdi-d cable 6 ft. long is 
included. 5 type 201A tubes ami 1 type 112A 
or 171A are recommended for this receiver, 
List Price $80.00. $14^ 


YOUR SPECIAL PRICE 


Ware Type T. Neutrodyne 

This Is the most eco¬ 
nomical in operation 
of all radio sets The 
circuit D that of a 
ltlTT.KXKD NKI - 
TRORYXK incorimr* 
ating 3 I* Y-llU* lubes. 
The mahogany cab¬ 
inet is 11 In. long 
ami 13 In. deep. Tills 
design provides morn 
for the "A" supply 
of 3 dry cells. 2 "II" and 1 "C" battery. 
There are 2 13-plate variable condensers. 2 
iieutn'dyne-type R.F. transformer*. 2 A.F 
triutsformei*. rheiMat. 2 jacks. R.F. choke, 
2 tuning dials, shuck-absorbing mounting 
fur the 3 tubes. Shipping weight 10 lbs. 
List Price $65.00. CC 95 

YOUR SPECIAL PRICE 




Kadiola Superhet. AK-812 

One of the most 
famous radio 
sets In Airier 
h-a. This set 
placed on a 
table, tlie bat¬ 
tery switch 
turned to "on.” and music will lie heard. 
-—without an outdoor anienna: it Works with 
a loop aerial bulll inside the cabinet. Tlie 
set Is super-seindtivc and. In certain locali¬ 
ties. H Is possible, tin the east coast, to 
hear west coast stations. Tlie cabinet holds 
all the batteries for the six "dry-cell" tubes 
required. Some experiment era tune In abort 
wave stations and use the AR-S12 as the 
INTERMEDIATE FRBQITSNVV AMPLI¬ 
FIER. In that way tlie tremendous amplifi¬ 
cation ohtainalde front this receiver is used 
to the fullest extent. A push-pull switch 
(center) turns the set on and off; another, 
(lower left) cuts In either one or two 
singes of A.F. amplification. Although the 
cabinet is 35 Inches long. 114 deep and 
114 high, the panel or die receiver is only 
l!) Inches long and 9 Inches high. Tlie dif 
fcrence lies In the two end eumpartmrnls 
for "A" and "11” batteries. Six type FVIIH) 
tubes are required for this receiver. Dry 
n'll power tubes, the type * 20 . may be used 
In tills set If a Xaald or similar adapter 
la used. Shipping weight 45 lbs. 

List Priee Is $220.00. 

YOUR SPECIAL PRICE 


$10 


95 



Atwater Kent Model 35 

One of the most 
compact receivers 
ever offered to the 
public. 3 stages R.F. 

3 variable conden¬ 
sers are used. Over¬ 
all dimensions are: 

1*4x8x5 1 2 Inches. Tlie chassis Is housed 
in u brown crackle-finish pressed metal cab¬ 
inet. This D a 'one-dial control” receiver, 
liininxirated In this set is a 6 -wire cable, 
each wire of which Is rubber insulated and 
“cvilur Coded." This shk-ldcd receiver has 
very high "gain" and may he used with 
antennas of any length, without in tire least 
affecting the tuning. The variable condensers 
are of the "single hearing rciior" ty|ic. Tills 
set takes the following lubes: 5 type-20lA 
and one tyne-Jl2A or 171A lubes. Shipping 
weight 16 lh*. List Price $65.00. ( 1 4 oc 
YOUR SPECIAL PRICE $ 1 *t* 


245 A.C. Power Transformer 

For five 224 (or five 227). 
two 245. one 280 A.r. 
tubes. OK ANY COMIH 
N ATI DNS OF 2'A-VUl T 
TURKS All secondary 
winding FESTER TAR¬ 
RED (inn VDI.T 1 1 It 1 1! 

VDI.TAUE SECONDARY. 

WATT CAPACITY. 

Size 54x14x34 inches. 

For 110 volt. 60 cycle. 

A C. Shlphing weight 12 
1t)S 

List Price $15.00 
YOUR SPECIAL PRICE 



2»/ 2 Volt A.C. Fil. Transformer 

Two windinos, both center 
tapped. Due "lights" six 
227 or six 221 2 4 -vult 

lubes, mid the other Tlglils 
two 215 tllhe- 4 . Total: II 
amp* Fur 110 volt, 60 
cycle. A.C. Size 1 , ix2 B iX 
3 ' 4 inches S h i p p I n g 
weight 6 lbs. 



List Price $10.00. 

YOUR SPECIAL PRICE 


$ 2- 75 



Freshman “Masterpiece” B 

It Is finished ill 
grained walnut lu 
match the veneer 
of the cabinet Ta 
pered i ireS'ed-metal 
knobs through a 9* 
tn -1 ratio gear con¬ 
trol the tuning con- 
densers. the dial 
setting being observed through window*. 
Volume, as well as regeneration and oscil¬ 
lation, Is adjusted by tlie two "lever*." 
which are rheoctnt-aim control. An off on 
switch completes I lie panel layout. Set n<cs 
5 2 nlA tuhe*. Twn type '’30*’ A.F. trail* 
former* are used, rat In of aWnt 5 to !. 
Three 19-plate variable condensers are rivet 
ed to the frame. 7ig zag-vvouiwl colls consti¬ 
tute tuning hulm-tauci-s. A power tithe may 
in* used hi the la-t *ta-- r e of A.F. aiuplitlca- 
tion. If deshed. Shipping weight 30 Ihs. 

List Price $75.00. $0' 95 


YOUR SPECIAL PRICE 



Earl Power Transformer 

Make money revamp¬ 
ing the old ball cry 
set. This power trans¬ 
former used In Earl 
Mo ilc l 22 receiver 
supplies "A.” "R" 

and "C" potentials 
tnr: two '27‘a tor 
screen grid ' 2 Cal, 
tlnv-e *26’s. two '71 A’s 
and one '80 rectifier; 
total current output of Mgh-vollage winding 
at maximum cut put (about 2 <l 0 vulisl is sy 
n«a. Illgli voltage secondary, filament Wind¬ 
ing tor *27‘s. and tor '71A‘s are center 
talilied. May he use* 1 In any mmdier of 
combinations. Suitable resistors, a couple of 
I-inf. filter i-ondensi k r*. two 30-henr.v chokes 
and bypass condensers cumtlete tine iiovvci 
pack. Size 3$i x 3 x 2 a i inches. 16 long 
leads and full wiring diixctions. Shiptdng 
weight 5 lbs List Price $7.50. C1 75 
YOUR SPECIAL PRICE $1* 


The Kadiola 20 

Two stages of tuned 
frequency ainpliil- 
catIon, a regenera¬ 
tive iletectnr. ami 
twn stages of A.F. 
amidIticatIon. u>inv 
4 ty|M- X l!»!i tubes 
ami a X 120 for 
the last and! o 
stage. Is the »i 
rangement of this receiver. The A.F. trans¬ 
formers used In tills set are perfectly de 
signed for tlie reiitdred performance. Heavy, 
soft Iron encases llie windings, and the fre¬ 
quency characteristic is exceptlunally good. 
Cabinet Is mahugany. liver all dimensions 
are: 19x16x11 Inches high. Shipping weight 
35 lbs. List Price $102.50. C 1 O 50 
YOUR SPECIAL PRICE . *f> 1 U 




Atwater Kent 20 Compact 

Five 20IA tubes are 
used In thl» very 
sensitive and selec¬ 
tive t utied radio 
frequency set. Di¬ 
mensions: 20 x 64 * 

6 4 Inches high. A six-wire cable, "color 
coded. C ft. Infig. Is Included. Cabinet is 
finished In walnut. The panel Is metal, tin 
hdied in Hat brown. Variable condensers 
having 16 plates are used. Tlie variable con¬ 
densers are lnile|*ndent nf the receiver chas 
sis. 3 brown molded "full vision" dials are 
u*ed, A 3 - point switch on the panel selects 
laps on the first R.F. coll, for "local" or 
"distance" reception. Non-oscillating, Easily 
rr-wired for A.C. oiterathm. Shipping weight 
20 lbs. List Price $60.00, (1 A ac 

YOUR SPECIAL PRICE J1U 


Freshman “Masterpiece” A 

It l» of the tuned 
Rod In Frequency 
type. Requires* 4 
2M1A. 1 171A 
tul>e. Has 2 A.F. 
transformers. Hnd 
3 variable con¬ 
denser*. Overall 
dirneiisiuns arc: 

^ X !,l «. , mahogany bakelltc 

panel. Tin- raldiiet Is llnlsheil In mahogany. 
3 19-plate varialile condensers used. Tlie 
•Hal settings an- read through reces'cd woi- 
dovvs, i jacks tm.ijiih-d on panel, shim lug 
weight 25 lbs. List Price $80.00. *7 nn 

YOUR SPECIAL PRICE . ^ / * W 



Allen Hough ROTROLA 

This remarkable 
h e vv Itislnimeht 
enables ymi to 
ldsi> phoiingrapli 
records through 
>otir radio loud 
speaker. I* lugs 
into any radio 
>ct. whether same 
uses batteries or 
A.C. Connected 
to your radio in 
it jiffy. KquipIK-d 
With Hue electric 
motor operating only on A.C.. 60 cycle*. 1 In 
volts. New Webster pick-up: volume con¬ 
trol: special constant sjiccd electric motor. 
Rea lit Ifni |xirtahle cabinet. Full bronze 
trimmit-gs. In faetury >ealed en*e. Shipping 
weight is Mis. List Price $45.00. (P 1 Q 50 
YOUR SPECIAL PRICE $10' 



Replacement Power-Pack 
Condenser Blocks 


Exact duplicate, 
Physical size, place¬ 
ment of connection 
terminal', and elec¬ 
trical HheciHeation* 
of (trigInal blocks. 
For Majestic 171 
type re¬ 
ceivers .. 


pPlJtiNFyUTCil 


$5 75 

Fur Majestic 250 type 
For Majestic 215 type 

For Atwater Kent 37.. 

For Freshman M -12 . 

Fur Majestic "R" Klindnator 




■ r 

rereivel s. 
receiver*. 


S575 

5.75 

575 

575 

2.90 

2.90 


For Majestic Master "II" Eliminator. 

Sficcinl Master "II" 

3-80 

For Majestic "A" Eliminator. 4.40 


For Majestic 
Ellin inat or 


WE ARE A WHOLESALE HOVSE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all order*; bal¬ 
ance on delivery. 

If the full cash amount accompanies the order, 
you may deduct 2% discount. Send money order— 
check—l*. S. stamps (any denominations). 


Radio Trading Co. 

25 West Broadway 
New York, N. Y. 


Should you wish Roods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 

We have no catalog — order from this 
page; you will find special offers from 
time to time in this magazine. Prompt 
shipments will be made. 
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Short-Wave Notes 

Aii unprecedented occurrence followed the recent 
revolution in Argentina, when lien. Jose 1*. Un¬ 
born, the new provisional president, addressed not 
merely his own Country men, but the world at large, 
to announce the new |>olicies. The address, broad¬ 
cast from the Argentine transmitters on the longer 
waves, was also transmitted to the United States 
over a Buenos A ires-New York telephone link, and 
there rehruadcast by the X. It. (J.; so that it was 
heard simultaneously throughout laith continents. 
On the occasion, a week lief ore, when Gen. Un¬ 
hurt! took the oath of office, more than three hun¬ 
dred thousand persons, gathered before the presi¬ 
dential palace, heard clearly the ceremonies through 
the public-address system which had been erected 
for the occasion, according to Iin-ijtta Tclcgrafica. 

1‘o connect the Hawaiian Islands together by 
telephone, authority has been given by the Radio 
Commission to the Mutual Telephone l onipany to 
use waves from 13 down to 5 meters. This would 
appear to lie the first application commercially of 
waves so short. 

The tank service of the British army now util¬ 
izes a standard transmitter, designed, for work 
between 7 ami 8 meters, by the Marconi Co. As 
the tank forms a very substantial “shield can,” 
it is necessary to provide an external antenna which 
is in the form of a 12-foot copper plated rod. The 
immediate range of such transmissions is necessarily 
short. The 1 lower for the tidies is derived through 
a rotary transformer from a 12-volt storage battery; 
600 volts is applied to the plates. 

While commonly, short waves are freer from 
“static” than the longer ones, it was recently re¬ 
ported to the French Academy of Sciences that the 
aurora borealis had, one night last Septemlier, made 
it necessary to change from 30 meters to 17,000 
to maintain the New York-Paris radio service; and 
similar troubles were experienced in communica¬ 
tion between Paris and Japan and South America. 

Telephony across the Tasman Sea. between Aus¬ 
tralia and New Zealand (aliout fifteen hundred 
miles) is in view; and the tests of station ZIAY, 
Wellington, N. Z., with VK2ME, Sydney, have 
liceu heard in this country. Through the latter, 
New Zealand would he able to connect with the 
European and American telephones. 

Station LSX, Buenos Aires, which has lieeti test¬ 
ing with 20 kilowatts on 2H.98 meters (10.350 kilo¬ 
cycles) and has been heard in this country—it was 
the means used to transmit C.en. LTiburn's speech, 
above mentioned—is to he used later for commer¬ 
cial telephony. Reports on tests are solicited by 
the operator, the Transradio Internacional, San 
Martin 329, Buenos Aires, Rep. Argentina. 

For a long time, “Paris Experimental*’ has been 
listed in French and other radio publications as 
a powerful short-wave transmitter and, since it 
was not licensed, was a “mystery” station. It now 
appears from L'slutninc that, while it hail origin¬ 
ally 25 watts, the fervent imagination of its youth¬ 
ful operators caused them to send out announce¬ 
ments, duly published, of transmissions on 6 kilo¬ 
watts-—and some listeners with good imaginations 
seem to have heard it clearly. The practical jokers 
are now in the hands of the police and. while the 
well-known sense of humor of the French will 
probably mitigate theii punishment, it is to he 
hoped that future falsifiers of the station list will 
be di'-conraged. 


Book Review 

{Continued from f>agc 413) 

ewr—unlike the senates of Rome and Carthage, or 
»he English and the hutch East India Companies— 
the business organizations of the future will lie 
aide to settle their trade rivalries without calling 
on the naval and military arms for support, as the 
author predicts, is a matter unsuitable for con¬ 
sideration in the pages nf a journal of radio. 

Throughout the body of the l>ook, radio is con¬ 
sidered especially for its influence as a colleague, 
or as a competitor, of the newspapers; ami it is 
treated as a disseminator of news, of advertising 
and of propaganda, in turn. The author declares 
that it is essential that the various broadcast sta¬ 
tions of this country, unlike those of other nations, 
shall remain in diversified ownership; and that 
“The newspapers of America should never make 
the supreme mistake of standing idly by and per¬ 
mitting broadcasting to liecoine a bureaucratic 
creature.” 


BARGAINS 


At the tremendously low prices at which the mer¬ 
chandise below is offered, every radio dealer, 
service man or mechanic should equip himself 
with stock for future use. It is probable that such 
low prices will not prevail for long. 


COMBINATION “A.B.C.” POWER PACK 



WIRED READY FOR USE 

Built with Uigli-irradc part*. Supplies “A.B.CV' 
Voltages for 5-226‘s, 2 -.”/ s 2—1/1A s, 1-280. 

105-120 Volts — 50-60 Cycle 
Delivers over 125 Mils and up to 30<) volts “B power, 
The Rower Transformer is designed to take Care ot a 
D.l\ DYNAMIC SPEAKER, two connections being 
provided on the pack for same. It need not he used >»i- 
iiu-diatcl}. but may come in bandy at some future date. 


Price 

Now 

$6.75 




THORDARSON Input 
and Interstage Transformers 

A Transformer pos¬ 
sessing a ratio of 2 to 1. 
Built primarily for use 
with 210, 250 and 245 
types of power tubes 
in push-pull stage, 

Size 3 ^2 x 3x3)4 inches 
Weight 3 l /2 lbs. 
List, $12.00 
Your Price, $3.95 

B.B.L. GIANT ELECTRIC 
Motor Speaker Chassis 

Contains a GIANT MODEL 
l NIT. Note the II U G E 
MAGNETS. Surpasses all 
other magnetic speakers, and 
most dynamics. Every note 
and tone in the musical reg¬ 
ister is faithfully reproduced, 
with no distortion or rattles. 
MUSIC AS IT SHOULD BE. 
Equipped with switch ar¬ 
rangement offering choice of 
3 impedances to match any 
amplifier output character¬ 
istics — an exclusive feature. 
No field current required—no rectifiers. Shipping 
weight, 10 lbs. 

No. 421-E-2. 9-in. DIAPHRAGM. 

List, $14.00 

Your Price, $7.25 

EDISON PUSH-PULL INPUT 
TRANSFORMER 

1— Grid 4—Grid 

2— I-'il 5—Hate 

3— Fil 6—It plus 
RATIO 3x1—For replacement 
for use with 171A—245—250 
tube. Electro statically 
shielded. 

Your Price, 90<? 

TUBE SALE 

Regular SILVER SHIELD Vacuum Tubes — 
100 pet cent, replacement within three mouths 
provided they still light. 

X201A . 50.35 

X226 .40 

Y227 .50 

Y224 .... ..75 

X245 .50 

X280 .75 

X171A.50 

XI12 A . .50 

X281. 1.05 

X250 . 1.25 

X210. 1.25 

UX199 60 

UV199 65 

UX120 .65 

WD11 .75 

WD12 . 75 

NO LESS THAN SIX 
TUBES SOLD AT ONE 
TIME 




VICTOR REPLACEMENT 
CONDENSER BLOCK 


For Replace¬ 
ment in All 
Victor Sets 

Total capacity 
10M Mfds. 600 
working voltage. 
Size: 5-G in. long, 
5 in. high and 4 
in. wide. 

Housed in metal 
can. 

Your Price, 
$2.90 



PEERLESS (SPRAGUE) 
Filter Condenser Block 

Used in Peerless Courier 
Sets 

Total Capacity 7 Mfd. 
Working voltage 500 
5 Vi ill. high. 2V\ in. wide, 
254 in. deep 
Red—2 mfd., 600 V. 

Blue—1 mfd.. 400 V. 

White—Common for above 
Green—1 mfd., 300 V. 

Brown—1 mfd., 300 V. 

Yellow — x /i mfd., 200 V. 
Orange— Yt mfd., 200 V- 
Black—Common for above 



Your Price, $1.45 


EVEREADY and BOSCH 
Filter Condenser 
Block 

For 1928-29 Models 
Your Price, 

$4.65 




THORDARSON 

CHOKE 

30 Henry — 100 Mils 

Used as supplementary choke 
in Peerless Courier sets. 575 
ohms res. 

3K’x2J4x 2J4 inches 

Your Price, 90<J each 


THORDARSON T-2030-A 
FILTER CHOKES 

A single open frame choke, 30 
Henry, 150 M. A., D.C. Resist¬ 
ance, 290 ohms. 3000-volt insula¬ 
tion. Size: 3x354 inches. 

Weight, 3 Ihs. 


List, $7.50 

Your Price, $2.70 



20% deposit required on all C.O.D. shipments. Shipments positively made within 24 hours. 

GRENPARK TOOL CO. 7' 
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Increase 

your EARNING 

Power— 

W hatever your job, you win find in 
EVERYDAY MECHANICS labor-saving 
kinks which will help you to get more 
work done in less time and will bring you recog¬ 
nition from your employers. If you do machine 
shop work of any kind, auto repairing, sheet 
metal work, electrical work, farming, concrete 
Car P en f er * r *®* making, poultry raising, 

painting, plumbing, masonry, building, glass 
work, welding, or general repairing, a yearly 
subscription to EVERYDAY MECHANICS will 
pay for itself a thousand times over in a very 
short time. 



I7S Illl's-ihatiom* JANUARY 

EVERYDAY 


3 



LUH H '-vL^I **rL MJb6-NiEHUK3.ifesp- Pup. 
EXPIIIUEH1I, FE.IbhTLll.fHI -HjMl 

RiHEraZ- fclHLE, 


On All Newsstands 

Make Money in ^ our Spare Time 

Thousand* of nmntettr inr<hnnbs and xpare-time workers 
make $io Hi II DO a week EXTRA MONEY hv M-ivIrlng 
vacuum cleaner* ami washing ni.nlitn<^; leiuilrlng auto¬ 
mobiles; manufacturing honk-cinK lump -dude*. tool 
<bc>ts, chairs, tables. uni«|ii«> mmmu-nts. cmiintf aribles 
photo flames, flower boxes. gliders. ami Innumerable jiixjil- 
Ucts In ever.vday u*c. EVERYDAY MECHANICS tenches 
yv\l llOW to turn juur snare limo into MONEY, 


C otitents 


space does not permit rs to print all 

Till-: FEAT I' RES IN THE CF It KENT ISSUE OF 
EVERYDAY M Kr IIA NICK. Rut the following titles will 
Kite you some bulbul Ion of the hitere>i lug and valuable 
t mi lent*: 

Automobiles, Aviation. rhemDtry. Construction Work, 
Electricity, Magic. Metal Wmk. Radio, Photography. Shop 
Work. Woodworking and new devit-c*. 


A Special Offer 


In order that you may not nil's any of the spine did fea¬ 
ture* now- Appearing In EVERYDAY MECHANICS and 
uliliortliiillies fur making mono from the tmliiue *ll|t*’’ 
that appear In every l*Mir. tlie publisher* will send 
tills vuht.ildc magazine I tl RECTI. V To YOI*R HOME 
every month at a redia l inn of ONE-THIRD oft the li-tlal 
subscript Inn price. Rut to take advantage of this offer 
you must net qiibkly. Tear nut the coupon helnu and 
mall It today. YOl'R FIRST COPY OF EVERYDAY 
MECHANICS WILL RE SENT YOU RY RETl*ItN MAIL. 


Mail Coupon Today 


RC-131 


EVERYDAY MECHANICS PUB.. Ine.. 

96-98 Park Place, New York, N. Y. 

Please rush my first copy or EVERYDAY MECHANICS. 
I enclose 

( ) 11.00 for one year's subscription 

( > 1.90 for two year*' subscription 

( ) 2.70 for three years’ subscription 

(Check one of the above) 

NAME .... 

addrf.ss . 


(Continued from page 44.1) 

GETTERS 


Magm-Htim 

t acsiimt 

Calcium 

I'linsphorns 

Strontium 

( a rim u 

I hi l imit 

Tat it alum 

So'littm 

Mischim.-tal 

l’nta vxiunt 

C, \SKS 

I Fyilrngcti 

\rgou 

I It limit 

Xitnigftt 

.\ctiii 

t (.\\ gfti 


(() pi port unity 94) Service Man, three years’ ex¬ 
perience including jobbing house, desires connection 
alioiit the first of the year. S.O.E. resident gradu¬ 
ate. Age 21. Single. (Minneapolis). 

(Opportunity 951 Service Man, now' in htndness 
for self, four vears experience all makes, Capitol 
Inst, student, X. R. I. graduate, licensed 
commercial operator, seeks position as foreman, 
Nervier Man or broadcast operator preferably in 
wt-t. but will gn ;ni>where. Age .10. Married. 
(Iowa.) 


HADIO EMPLOYMENT WANTED 

The wiittfs of the following notices may 
addressed in care of Kaoio Ck.ift by the respective 
Opportunity numbers: 


CORRESPONDENTS WANTED 

I would like to correspond with anvone nhmt 
my age (19> who has hnilt tin- lottery ttnxlei 
“Su per-Wasp.” 

Ai.ulkt J. Santoro. 

2(1.1 Titlnry A/., Brooklyn, .V, 


Short-Wave Stations—When to Listen 

(Continued from puac 421) 


CTTT..... STATF.. 

NOTE: This special Mibseriutlmi offer may be withdrawn 
at any time. 


Kilo- 
Meters cycles 

48.99 6,120—-Motala. Sweden, "Rundradlo/* 6:30-7 

a.m., 11-4:30 p.m. Holidays, 5 a.m.-5 p.m. 

•—NAA, Arlington, Va. 

—-Clil-Hua (Saigon), Jndo-CIdna. 6:30- 

7 :30 a.in. 

—W2XE. New York City. Relays WAlJC. 

Atlantic Broadcasting Co. 

—FL, Eiffel Tower. Paris, 5:30-5:15 a.m.. 
5:45-12:30, 4:i:.-4;43 p.m. 

—-Toulouse. France. Sunday 2:30-4 p.m. 

— MTH, Rio de Janeiro, Brazil. 5-7 p.ra. 

— EAR25. Barcelona, Spain. 3-4 P.ra. 

6,100 —W3XAL. Round Brook, X J. (WJZ. New 
Ynrki. 5-6:30 p.m., 11 p.m.-I a.m. 

6,095—VE9GW, Bowman vllle, Ontario. Canadu. 
Daily, 1:45-5 a.m., noon to 7 pin. Sun¬ 
days. 5 a.m. (o 7 p.m. Guoderham & 
Worts. Ltd. 

6.090—-Copenhagen. Denmark. 

6,080—W2XCX, Newark, N. J. Relays WOH. 

—W9XAA, Chicago. III. (WCFLI. 6-7 a.m., 
7-8 i>. hi., 9:30-111:13. U-12 p.m. Int. 
S.-W. i*lul» programs. Sat. from 10 p.m. 
to 6 a. lit Sunday 
—W6X AL, Westminster, Calif. 

— HS2PJ, Bangkok, Slam. 6-6:30 a.m. 

6,070—U0R2, Vienna. Austria. 5-7 a.m., 5-7 

P.m. Toes, and Sat., 9-1 o a.m. Thu. 

6,065—SAJ, Mol a la, Sweden. 6:30-7 a.m., 11 a.m.* 
4:30 p.m. 

C.06O—W8XAL. Cincinnati, Ohio. Relays WLW. 
6:30-11 a.m., 1:30-3 p.m., 6 ii.iu.-l a.m., 
dally. 

—W9XU, Council Bluffs, Iowa. Relays KOIL. 
—W3XAU. Ryheiry, Fa., relays WCAlb 
6,040— W9XAQ, Chicago. 111. <W.\IA<1). 

--W2XAL, New York. 

- PK3AN, Sniirab,i\a. Java. 8-9 a.m. 

6,020—W9XF. Chicago. III. 

— W2XBR. New York. N. Y. (WRNY). 

6,000—ZL3ZC, Clirlsh him-h. New Zealand. 10 
p.m.-midnight, Tuesdays, Thursdays and 
Fridays. 

— HRB. Tegucigalpa, Honduras. 9:15 p.m.» 
midnight, .Mo., Wed., Fri. From 11 p.m. 
to midnight Sat., Jnt. S. \V. Cluh programs. 
— EAR25. Barcelona, Spain. Sal. 3 to 4 p.in. 
— RFN, .Moscow*, Russia. Tues., Thurs., Sat. 
8 to 9 a.m. 

—Eiffel Tower, Paris, France Testing 6:30 
to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45 
p.in.. around this wave. 

5.970.... Vatican City (Koine). 

5,833—HK?, Rarranquilla, Colombia. 8:30 to 
10:30 P.m.. rxr. Sim. 

5.770—AFL. llergedorf, Germany. 

5.710— VE9CL, Winnipeg, Canada. 


49.13 

49.17 


49.24 

49.31 


49.40 

49.46 


49.50 


49.67 

49.80 

49.97 


50.23 

51.40 


52.00 
52.50 


52.72-54.44 5.69U-5.510—Aircraft. 


,2 80 
54.02 
54.51 

06 70 


.4X0— OCTU. Turds, No. Africa. 

5.550— W8X I. Columbus, Ohio. 

5,500— W2XBH. Brooklyn, New York City (WBBC, 

weesn. 

5.300—AG J. Nation, Germany. Occasionally after 


P m. 


to 


58.00 5,170—OK I MPT, Prague, Czechoslovakia, 

3:30 p.m., Tues, and FrJ. 

—PMB, Sourahava. Java. 

5.H00—-Ural Isla\a. Czechoslovakia. 

4.920—LL. ParD, France. 

to i:2.5o meters—4.8un to 4,900 kc. Television, 
—W8XK, Pittsburgh. Pa. —WIXAY, Lex¬ 
ington. Mass.: W2XBU, Beacon, N. Y ; 
—WENR, Chicago. Hi. 

4.795—W9XAM. F.lcln, 111. 

W3XZ. Washington. T>. C. 

— WSXDD, imrinhic. Bell Telephone Labora¬ 
tories. New York. 

—W9XL, Chicago. Ill. 

4.785— Aircraft. 

—And other experimental stations. 

4.785— VZA, Drummondville. Canada. 

4.770 ZL2XX. Wellington, New Zealand. 

4,750—WOO. Deal, X. J. 

-WX00, Ocean Gate. N. J. 

to 66.67 meters— 4. Soli to 4.6ii0 kc. Television. 
-W6XC. Los Angeles. Calif. 

4,430 -00A, Doehcritz. Germany. 6 to 7 P.m. 

2 in 3 p.m., Mon., Wed., Frl. 

4,280— OH K2. Vienna. Austria. Sun., flret 15 
minutes of hour from 1 to 7 p.m. 

4,273—RBI 5. Khabarovsk, Siberia. 5-7:30 a.m. 

—G2GL. S.S. •’Homeric." 

4,120—G2GN, SS. "Olympic/* 

—G2IV. SS, "Majestic.** 

71.77-72.98 4.180-4,100—Aireraft. 

72.87 4.116—WOO. Deal. N. J. 

74.72 4,105—NAA. Arlington, Va, 

a m., 9:55-10 p.m. 

80.00 3,750—F8KR. Constantine, 

and Frl. 

—....Turin, Italy. 


59.96 

6ll.9n 

61.22 


62.56 


62 69 

62.70 
62 SO 
63.13 

65.22 

47.65 

70.00 

70.20 

72.70 


Time signals 8:55-9 
Tunis, Africa. Mon. 


Kilo- 
Meters titles 

82.90 3.620—0 0A. Dobeiltz. Germany. (Television.) 

84.24 3,560—0Z7RL. Copenhagen, Denmark. Tuesday 

and Frl. alter 6 P.m. 

81.46-85.66 3,550-3,560—Amateur Telephony. 

84.56-86.60 3,490-3,460—Aircraft. 

92.50 3.256—W9XL, Chicago, 111. 

—W6XBA, S.S. Metha Nelson, Fox Film Corp. 
—W2X00. port aide. 

—And other experimental stations. 

91.76 3,166- WCK. Deiruit, Mich. (Police Dept.) 

95.48-97.71 3,142-3,070—Aireraft. 

94.03 3.124—WOO, Deal. N. J. 

97.15 3,088- WI0XZ, Airplane Television. 

97.53 3,n76—W9XL, Chicago, III. 

98.95 3,1)30—....Motala. Sweden. 11:30 a.m.-noon, 4- 

10 p.m. 

101.7 to 105.3 meters—2.850 to 2,950 kc. Television. 

—W3XK, Wheaton, Md., 8 to 9 pin. except 
Sunday;— W2XR, New’ York, N. Y.;— 

W9XR. Chicago, 111, 

104.4 2,870—... .Milan. Italy, After 2 P.m. 

105.3 to 1«9.1 meters—2,750 to 2,850 kc. Television. 

—W2XBA. Newark, X J.. Tiles, ami Frl. 
12 to 1 a.m.:— W8XAV. Pitldmrgh. IV;- 
WIXB. Somerville. Mass.: W7XAO. Port¬ 
land. On : W9XAP. Chicago, III.;— 
W2XAP. Jersey Citv. N. J. 

— W2XCR. Jersey City, X. J. 8-10 P.m., 

Mo., Wed.. Frl., 3-5 p.m. 

— W2XBO. Long Island city, N. Y 

122.3 2,452—W7XAU. Portland. Oregon, Police Dept. 

110 2 2.722—Aireraft. 

124.2 2.416—W7XP, Seattle, Wash., Police and Fire 

DePts. 

125.1 2.39S—W9XL, Chicago. 111. W2XCU, Amp.!., 

N. .1. —And other experimental stations. 
12*. 4-129.0 —Aireraft. 

129U 2.325 WI0XZ. Airplane Television. 

13U.U 2,364—ODOX, SS "Bremen" and "Kumpu** 

test lng. 

135.0 2,220—-Stockholm, Sweden. 

-Dsltj, Not way. 

134. 1 (o 112.9 in cirri—2.106 to 2.206 kc. Television. 

— W2XBS, New Yotk. X. Y., 1,2(16 R.P.M., 
66 lines deep. 72 wide. 

— WIXAV, Huston. Mass. 

~ W2XCW. Schcheetad\, N. Y. 

— W3XAD. Camden, N J, 

W3XAK. Round Brook. N. .1. (Portable.) 
—W2XR, Long Island City, New York. 4- 
6:30, 7:30-16 p.m., dally. 

— W8X AV, Pittsburgh. Pa.. 1.206 U.P.M., 

46 holes, 1:30-2:30 p.m.. Moil., Wed. Frl. 

142.9 to 150 meter- 2,000 to 2.1»0 kc. Television. 

— WIXAE, Siirlngfield. Muss. 

WlXY, Bawrciicr. Mas*,. 

W2XB0, l^mg Uland I Ifv. N. Y. 

— W3XK, Wheaton. Maryland. K-10 p.m. J 
Mo., Wed.. Frl. 3-5 p.m. 

W2XBU, No. Beacon, N. Y. (1-2 ii.ui.) 

—W2XCD. Passaic, N. J, 8-10 (>.m.. cxc. 

Sat. uttd Sun. 

— W8XAV, Pittslmrgh. p a . 

— W9XAA. Chlc.igo, III. 

W9XAC, Chicago. Ill, 

W9XG, Wed Lafayette. Ind. 

WI0XU, Wheaton, Md. (Airplane.) 

150 2,000— RA72, Smolensk, USSR. 

149.9-174.8—2,060-1,715- -Amateur Telephony and Tele¬ 
vision. 

174.0 1.723—ZL2XS, Wellington. New Zealand. 

175.2 1,712- WKDU, Cincinnati. Ohio. (Police Dept.) 

—WMp, Framingham, Mass. 11 a.m., 1 and 

5 p.m. dally. Music and police reports. 

— WRBH, Cleveland, O., (Police Dent 
— KGJX—Pasadena, Calif., (Police Dept.) 

....St tpicntin. France. 

—F8FY, Cannes, France. 5 p.m. Wed.; 4 
a.m. Sunday. 

176.5 1,700—....Orly, France. 

178.1 1,681—WDKX, New York, X. V. (Poikc Dept.) 

180.4 1,662—.....Michigan State Pollee. 

186.6 1,608—W9XAL. Chicago. HI. (WMAC) and Air¬ 

eraft Television. 

— W2XY, Newark. X. .T. 

187.0 1.601- W2XCU. Wired Radio. Ampere. X. -T. 

—W2XCD. DeForett Radio Col, Passaic, X. J. 
8-10 ti.m. 

— W9XX. CartemlUe, Mo. 

—W5XN. Dallas, Texas. 

—W2XDD. Portable. 

—... .Omskoldvlk, Sweden. 

—And other experimental stations. 

187.9 1.596— WRBC. New York. N. Y. (Fire Dept.) 

—WK0T. Detroit. Mirh. (Fire Deri.) 

— W7XP. Seattle. Wa<h. (Police and FUi 
Dents.) 

192.3 t.560—.... Schevenlngen, Holland. 

194 1.530- ... .Karlskmna, Sweden. 

(Standard Television scanning, 48 lines, 900 R.P.M.l 
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MANTLE 

SET 


Chassis uses 3-224, 1-243 and 1-280 
tubes nnd is equipped with matched 
dynamic speaker. For chassis and 
speaker. Tubes, $2.50 extra. 


Housed in this gorgeous walnut Gothic 
Cabinet 16' " high, 14#" wide and 
10*4" deep. Only 


REPLACEMENT 
Condenser Blocks 


Terries* Courier 
ns Illustrated, ea 
A K 37 
Majestic It 
Victor R32 . 

Ft C A 18. 33 ami 01 
RCA 17 
K C A 41 
It C A 0. G2 
Zenith 1 I B - - • • 

I'.ranUes 1115 

Ktilsier fill 
Kolster l<21 

Roister K43 . 

Roister K22, 20. 4 


|)fy^ "y iST We Carry a Complete 
Line of Microphones, 
Turntables, Pick-ups and Amplifiers for 
Public Address Systems and Theatres. 

Universal Baby Mike. A real microphone, 
single button, with covers and 25 ft of 
cable. List, $7.50. Our Price, If 1.50. 

Carryola Synchronous Motor 

Complete with turn table. Silent, sturdy 
and compact, only 1U" thick. No 
brushes. Only $l.2ff. 

Bosch Power Amplifier 

\§\f Push-pull 


Ward-Return rtl. Aero vox. Olimlte and 
Hy-wiitt wile wound resistances from 33 
to 250.000 Ohms for all standard sets at 
20 to Roe each. Pull description in our 
catalog. 

Centralab, Frost, 
Yaxley, Claro- 
stat, Brad ley- 
ohm, Carter and Electrad 
Variable Volume Con¬ 
trols and Potentiometers 

All sizes from 2 to 500.000 ohms carried 
in stock for replacements in nil standard 
sets Prices from 20 to 15c each. 

ALSO Wire Wound and Carbon pigtail 
resistances from 10 ohms to 5 megohms 


Centralab 

5000 0HHS 


Peerless Giant /Zs ( 
Auditorium. 12" // 

LM n p h r a g in, // //Tv 
no v.. a c. u [' \ 

$ 1 1.50 D 11 
D. C- with 1000 t 
and 2500 ohm \ 
llehls . . .$10,011 \\C 

I ’eerl ess Courier, 

7". D C S7.70 
Baldwin. 9*. A. C. $7.50, 
Temple A. C.. Model 2, 
In Wnlnut Cabinet.SO.75 
Peerless 17A, in cabinet 


IB - St Second 

UKgCI Stage 24 ~ In push-pull. 

with phonograph pick- 
up ami held supply for 
2500 ohm L>. C dynamic 
speaker with or without Input trans¬ 
former (specify which). 

Also furnishes filament and plate voltage 
for 224. 227 tubes. 

Can he used to convert any battery set 
into ii up-to-date A. C. receiver with 
245 push-pull audio 

OUK NUT PRICE, $11),50 


TERMS:—20% with 
order, balance C.O.I), 
2% discount allowed 
for full remittance 
wilh order only- 


MAIL YOUR 
ORDER TO 


22-A Hudson Street 


ederatedPurchaser 


















































































WE WILL NOT BE UNDERSOLD! 

NATIONALLY ADVERTISED GOODS - IN ORIGINAL CONTAINERS - FULLY GUARANTEED 


WE ARE HEADQUARTERS FOR REPLACEMENT PARTS FUR ALL STANDARD SETS 


We can replace any A. C. Power Transformer. Condenser Block. Resistor, etc.. 
PRICES! Mention set and model number, and we will ship you proper item. C. 0 D 

Dubilier-Majestic Cond 
Blocks 

For MAJESTIC 
“SUPER and MAS¬ 
TER B” Eliminat- 

$2.75 


WITH AN EXACT DUPLICATE! In our catalog, we list them all. at ROCK-BOTTOM 
your wholesale cost. 


Thordarson Power Transf. 

All types listed below 

furnish all plate and fila 
ment voltages for any A, 
C. set, 

MODEL i7l PUSH-PULL 
For 4-226. I or 2-227. I or 

2-171 A. 1-280. $2.55 

MODEL 245 PUSH-PULL 
For 3 or 4-227 or 245. 2-227. AA 

2-245, 1-280 

MODEL 250 PUSH-PULL 
For 5 or 6-227 or 224, 2-250, are CC 

2-281 J 



2^ Volt Fil. Transf. 

Two windings, both center lapped. 

Total Cap. 16 Amperes $3.75 


Power Trans, for R.C.A. 

For Radiolas 17, 18. 33. 51; for qr^ QC 
4-226. 1-227. 2-171 A. 1.280 
For Radiolas 44. 46. 47: for 3-224 I 
(or 2)-245, 1-280 (and 2- ^ 

For Radiolas CO, 62. 66. For 6 or 7- 

? 2 2 7 80 (or 224> * ' or 2,,7IA ' $4.65 

For Radiolas 64, 67. For 8- CIA 7C 
227 (or 224), 2-250. 2-281 -P* 4 *- • ^ 

Hundreds of other Models and type8 
in stock t 



For MAJESTIC 
-SPECIAL MASTER 


$3.85 


For MAJESTIC 171 SETS $5.45 

For MAJESTIC 245 SETS $5.45 

For MAJESTIC 250 SETS $5.45 

For Freed Eiseman Sets $1.35 

All Of the nfeotv <viAt be used with 
any similar set or power pack. Guar 
anfetd OX ft 1EAK! iTe can supply 
a blork VOU ,l.Vr MAKE ELI Ml 

.v.i jor. on row ei: pack— sum 

Vs YOm DEFECTIVE HLOCK, for 
proper re place ment thereof. 

Tone Control 

Modernizes any battery 
or AC set in two minutes. 

CmPhusis can be placed 
on bass or treble notes, 
to suit your tastes. In¬ 
stalled outside of set. 

$2.05 

(Panel .Uotoif Type $1.50) 



Atwater-Kent 37-38 Block 

Contains i li i « c 
cTmkes (one helm? a 
speaker choke) and 
rour surge-proof in¬ 
ter condenser sec¬ 
tions. Steeped in 
special pilch. GUAR¬ 
ANTEED O N E 
YEAR! Can be Used 
in uny power park. 



$3.95 


AK 40, 41, 42, 44, 46 

Contains a tore unit plus the necessary 
AC POWER TRANSFORMER. Housed 
in one metal H«x. Can be used with 
any set it* ng 4-226. 2-227. 2- ffQ AA 
171A. _ I - 280_ 

Dry Electrolytic Condensers 

Mount in any position. Self- 
healing. Will never blow-out. 

500 volt peak voltage — use 
two in series for 1.000 volt 
rating duty. Very compact- 
most perfect filters made! 



No. 

Total 


Anodes 

Cap. 

Price 

1 

1 mfd. 

S .28 

1 

2 mfd. ... 

.43 

1 

4 mfd. _ 

.85 

1 

8 mfd. 

1.25 

2 

16 mfd. 

2.13 

3 

24 mfd. 

2.73 

4 

32 mfd. - 

3.38 


Peerless 16 inch 110 volt A.C, 
Dynamic Speaker 



Note that u 280 
tube is used in- 
stead of sometimes 
troublesome metal¬ 
lic disc reel I tiers. 
Produces super au¬ 
ditorium volume, 
with uncanny per¬ 
fection of realism 
of reproduction. 
Contains push-pull 
•output transform¬ 
er. Can be used 
with any set. 


$19.75 


Surge-Proof "Hang-Up" 
Filter Condenser Units 


COO volt rating. Dipped 
in black pitch, with long 
flexible leads protruding 
For repairing defective 
condenser block sections, 
or ideal for new power 
pack OC- 

.5 mfd. fcDC 


30c 
40£ 

60c 

100% Replacement Guarantee 


1 mfd. _ 

2 mfd,_ 

4 mfd. 



SEND FOR OUR FREE CATALO 


l 


Write for Our Offer of a Free 
“Official Radio Service Manual” 


Convert Any Battery Set for 
A.C. Operation, Using Super- 
Powerful 245 or 250 Push- 
Pull Amplifier. 



Simply connect detector plate lead ul 
any battery set to input terminal Keep 
using present 4 or 6 volt tubes in Present 
tunor Xu le-wiring of battery set—no 
dunging of sockets or colls Whole change 
over takes a few minutes. Battery set 
audio amplifier stages, or tubes, not used. 
The Itadax amplifier produces auditorhim 
volume. Self remained ABC current slip- 
ply In amplifier—also furnishes idaie cur 
rent (45. 67. 60. 135. 180) foi tubes m 

tuner (us well ns 2V6 v. or 1R. and '2S^ 
v. for A.C. tubes. If used). Amplifier 
require* 2-22T. 2 215. 1-280 tubes. A 

separate 227 is used for phono nlrkup 
Furnishes Held eurrent for dynamic speak 


cr 


$27.85 


As illustrated, less tubes 

Same, but uses 2-250, 2-28f, Oft CH 
2-227 JO. JU 

UNITS AVAILABLE SEPARATELY 

*245 Amp. Unit, and A.C. 4 ft 7C 

"ABC” Power Supply 
*250 Amp. Unit, and A.C. Oft CC 

“ABC” Power Supply 
4-6 Volt A” Unit (2'/* 4 •% QC 

amps.) Bone-Dry. * 

Choice of AC fil, supply for tuner- 
see above copy. 


R.C.A. Licensed 9 Tube, 3 Screen Grid, A.C. Receiver 

Due to bind¬ 
ing contract with 
manufacturer uf!-'-: 
this nationally 
advertised 
cciver, we can 
not mention name 
—it would up¬ 
set their regular 
market. 

Use? THREE SCREEN RRII> TI RES' I.IXEAE POWER DETECTION! PUSH ITLL 
2J5 AMPLIFIER 1 I’HONOCKA Pll ATTACHMENT: RECEPTACLE hull SHORT 
WAVE SUPERHETERODYNE ATTACHMENTS TP BE VOLTAGE REOl'EATOll! 
TOTALLY SHIELDED! IMMENSE POWER PACK' TONE CONTROL' Requires 
3-224. 2-227. 2-245. 1-280 ,.nd CLA ROST AT VOLTAGE REGULATOR. Operates 
with a 15 font aeilal—even picks up 2.tint) miles on same. 

Designed for any 1 In volt D C dynamic speaker (We can furuf>h the type 

Illustrated for $6.85 additional!) FULLY GUARANTEED. $29 50 

(We can furnish this receiver, semi assembled, ready for wiring, for $22.50.) 



Kolster K-6 Speaker 

So realistic in re¬ 
production it almost 
rivals a flood dyna¬ 
mic. even though it 
is actually a mag¬ 
netic speaker' Will 
operate PERFECTLY 
with any receiver, 
using 171-245 or 
even 250 lubes. Never 
blasts—nor distorts! 
12 Vi Inches high 

aitrartive cabinet. $4.90 



$35.00 

Readrite 245-A Set 
Tube Tester 

Tests 224 and 245 tubes 
and sets. 3 double read¬ 
ing routers: 0- 10- 140 

volts A C and D C. 

0-60-300 plate and grid 
volts; 0-20-100 plate 
milllaniiueiK-r. Housed in 
tiUrartlce metal case, 
liolding all adapter*. 

Plugs. cables, 300,000 
now in usel 


4”x8'/ 8 "x3'/4” 


and 



$11.76 



Loftin-White Direct Coupled 
Amplifier 



Affords more than sufficient volume, suf¬ 
ficient for most dunce halls, schools, small 
auditoriums, etc. The very iinest of parts 
only are used—made by the most renowned 
and reliable mfgrs. A splendid phono¬ 
graph amplifier! Can be used with Loftin- 
White tuner or any other type tuner. Re¬ 
quires: one 224—one 245—one 280 tubes. 
6^" deep. 8^“ high. 0” lour Very 
easily connected. Self-contained ARC sup¬ 
ply. Also furnishes all ABC voltages to 

any 2^ volt A.C. tuner. $16.50 

250 MODEL 

Uses 1-250. f-281. I-224 $27.45 


Improved 3 Screen Grid 
Loftin-White Tuner 


Lses 3-224, ami 
1-227 AC Tube 

Razor-edge selecti¬ 

vity — sensitivity u 
siitticlent to m i ni it f j, 

2 >tlO miles reerp* L j i _ 
non on a 15 -foul f 

antenna, and right 
thtuugh locals. Each It 1 stage (J 
of t hem * I carefully and separately shielded. 
Single dial control Attractive m l.il bus. 

with cover. Requires exter- $24.95 



nal AC ABC current supply 


Battery model. 
3*222, I -201 A 


$22.85 


171A-245-250 ABC Power 
Packs 

Furnish 45-67-90-135-18* 
volts plate current besides 
maximum plate voltage 
and suitable AC tllamen 
voltage In each lixtimce. 
For 4-226. 1-227. 2-I7IA 
1-280 



$7.50 


For 4-227 or 224. 
245. I -180 

For 4-227 or 224, 
250, 2-281 


2-227. 


2 $10.75 

2 227 2 $ 18.90 


Radax “Round the World” 
Short Wave Receiver 


Tunes 10 to 
200 meters. Ful¬ 
ly shielded. Us¬ 
es 1-222 Serc«n 
Grid. and 2- 
20IA tubes. 
Completely wired 
and assemble*!. 
Tremendous val¬ 
ue at 



$16.55 


No order accepted for less than $3.00. We accept checks, money orders and stamps in al 
denominations. Include postaqe allowance—any excess refunded. In absence of postage al 
lew a nee. shipment will qo forward, express collect. C. O. D. Shipments reouire 20?© deposi 
remittance with order. We guarantee complete satisfaction! 


AMALGAMATED PURCHASERS, INC. 


142-R LIBERTY STREET 
NEW YORK CITY 

















































Buy 

Now 


31CATALOC-JUST OUT / 


Buy m 
Now \ 
and Save 


Prices offered in ^ 
this catalog are so i e^ 
markably low that it 
will pay you to buy now 
even for future needs 


Modem UP-TO-THE-MINUTE Radio/ 
at Lowest Wholesale Prices • • •« 

All the very latest improvements in radio equipment. Large assortment of Screen Grid 
Sets, DC Battery Sets, Phono-Combinations, Dynamic Speakers, New Mantel Sets, Beautiful 
Consoles, Slot Machine Sets, Electric Clock Sets, Superheterodynes, New Accessories, Tubes—Parts. 

Radio prices have hit bottom—Get your share of the bargains 


Never Before 
Such Values— 

Send for Catalog—It’s FREE 

You will find in this book just what you are looking for and 
all at prices that will greatly astonish you. Because we are 
the world’s largest radio store, we are able to buy and sell 
in such large quantities that we can make marvelous savings. 

WE HANDLE EVERYTHING IN RADIO 

Our immense stock is complete with practically everything of the 
latest in radio. Quick deliveries and real cooperation are assured 
you on all of your orders. 


Prices 
Are 
Down 

DON’T DELAY 

Get your copy of this catalog con¬ 
taining new rock-bottom prices 
on latest sets, kits, parts and 
accessories. 


Fill Out Coupon and Mail Today 


Chicago Salvage A 


Stock SroREl&a? 

509 So.State St. 
CHICAGO. ILL. I»IW1«1 
















IVTOW you can enjoy the full measure of profits and prestige 
conceded to Supreme Testing Instruments — “Supreme by 
Comparison.” The Supreme Self-Satisfying, Self-Payment Plan 
makes Supreme Service 


possible on a strictly 
“make-good” basis. In¬ 
cludes a merchandising 
plan that will create busi¬ 
ness for the service man 
and the dealer. Write for 
the unprecedented propo¬ 
sition entitled, “Every¬ 
thing to Gain and Nothing 
to Lose.” 


List Price - * 199.29 

Dealer’s Net Price rn 

F.O.B. Greenwood, Miss. $139.50 


H AS long been recognized as the 
, most complete testing unit in 
the radio held. A most complete 
radio laboratory in compact, con¬ 
venient, portable form. Thou 
sands of unsolicited testimonials 
from technicians and practical 
service men attest to the enviable 
esteem in which it is held. 

Provide* Oscillation test of tube* under radio 
frequency dynamic operating condition*. 


SUPREME 

Set Analyzer 

MODEL 9 O 

"Supreme by Comparison" 

List Price - - $ 112.15 

Dealer’s Net Price - __ 

F.O.B. Greenwood, Miss. $78.50 


A Set Analyzer that offers 
maximum simplicity and 
speed with a vastly great¬ 
er number of tests and 
readings than can be made 
on any other set tester. Its 
range and flexibility will 
prove astounding. 

Y OU owe it to yourself 
to learn the advan¬ 
tages of this marvelous 
instrument before buying 
any set Tester. 


Everything to gain 

AND NOTHING TO LOSE 


A CHART TELLS THE STORY 



Supreme Tube Checker 
Model 19 

S 2S.50 


Counter Type $TC 
Liar Price - - - 
Dealer's Net Price 
F.O.IJ. Green- J ')/ ,95 
wood Miss. - - 


Portable Type 

List Price-^ 

Dealer*« Net Price 
F.O.lUircon- J^Q.OS 
wood. Miss. - - Lri 



L LT us send you a chart showing 
a test that proves conclusively 
that Model ID is the most reliable 
commercial tube-testing instru¬ 
ment ever designed — your own 
comparison will prove convincing. 
Superior in design, speed and effi¬ 
ciency. 

Tests all tubes, including pentode, 
screen grid and the new 2-volt 
tubes without the aid of adapters 
—so simple anyone can operate it. 

S U P R E M E 

INSTRUMENTS CORP. 

389 Supreme Bldg. 
GREENWOOD, MISS. 

Dist ribu tors 1 n a!I Principal Cit ies 
Service Depots in New York, Philadelphia, 
Pittsburgh, Chicago. Kansas City, Seattle. 

Toronto, San Francisco 
Export Division: 13(1 W. 42nd St. N.Y.City 
Cable Address: LOPKEII. New York 


Tea* all type* of tubea, including acreen-grid. 
overhead heater type* and the new 2-volt tube* 
Tea ta both pi a tea of 80 type full-wave rectifier tube*. 

All Tubea teated independent of radio. 

Oacillator furniahea modulated signal for testing, 
synchronizing. neutralizing, etc. 

Provides means for aligning of condenser* by 
thermo-coupler meter. 

Neutralizing of tubea actually uaed in set — only 
accurate method. 

Teat* gain of audio amplifiers. 

Locates unbalanced power transformer second¬ 
aries. 

Reads either positive or negative cathode bias. 

Provide* D-C continuity testa without batteries. 

Indicate* resistance* without use of batteries in 
four range*, .1 to 25 ohms. 10 to 200 ohm*. 150 to 
30,000 ohm* (calibration curve furnished) 5.000 
ohms to 5 megohm*. 

High-resistance continuity for checking voltage, 
divider*, inxulation leakage*, bypass and filter 
condenser leakage*, bias resistors, grid leak*, etc. 

Low resistance continuity for checking rosin 
joint*, shorted variable condenser* (without dis¬ 
connecting R. F Coll), Center tapped filament 
resistors, etc. 

External connections to all apparatus. 

Screen-grid and pentode socket analysis. 

Measure* capacity of conden*ers from .1 mf. to 
9 mf 

Tent* trickle charger by meter. 

Bridge* open stages of audio for testing. 

Used in connection with Supreme Test Panel 
make* most complete laboratory equipment avail¬ 
able, but at i H instantly available for portable use. 

Special oscillator coil available as accessory Cali¬ 
brated to 175 and 180 kilocycles for peaking intar- 
mediate stage* of Superheterodyne seta. 
























